(jjjLull uji^. 

(Ltn 04) 

: LaA (Jc-liil! ^ jLuLaII • 1 

HCOOH (aq) / HCOO~(aq ) 

H 2 0 + (aq) / H 2 0(l) 

;La^J (jliiljljuall 

HCOOH (aq) = HCOO ~ (aq) + H + (aq) 

H 2 0(l ) + H + {aq) = H 2 0 + ( aq ) 

HCOOH (aq) + H 2 0{1) = HCOO~ (aq) + H 2 0 + (aq) Jcliull 4±>l** 

: JajII ajLalt 4_La£ .2 

n(HCOOH ) = CV = l,0xl0“ 2 xl0,0xl0“ 3 = 1,0x1 0 4 mo/ 



Jeliill 

?M\ 

HCOOH (aq)+H 2 

0(1 ) = HCOO ~ (aq ) + 

H 3 0 + (aq ) 


*1U! 

0 

1,0 xlO -4 mol 

SijjL 

0 

0 


*1U! 

X 

1,0 xlO -4 mol — x 

S^bjlb 

X 

X 


*uJl 

^ iM ^ \W 

x f 

1,0x10 ~ 4 mol-x f 

Sjbjlb 

Xf 

Xf 


1,0 xlO -4 mo/ :uj^J (Jc-liill 


[h 3 0 + ] / = 10“™ =10" 2 - 9 =1,3 xl0 “ 3 mol : JjaaB ^1.3 

‘yH^' *4 

• x f = [h 2 0 + ]xV = l,3xl0“ 3 xl0,0xl0“ 3 = 1,3x10 ~ 5 mol 

• (l, Ox 10 -4 mol) Jc-lijl] iaC-S/l ^j- 0 J» *■">' <_^A o^A 

. ^ ^ ^ j| ^A 


,T = —?— = 1,3x10 =0,13 ^ 

x max 1,0 xlO -4 " " r 

• pLal! £-a Clllc-laj (_J-ajl! a-aik <j^a 13°/ o (jl ^ jau I^A j 




(*L& 4,75 ) 

. AjjIj ciuaj AjuaiSl jV a^I ^jc. .1 


r 0 = 2*^- :^a jl j*JI ^ jj^SI SjUc -1.2 

r 0 = 0,65 : jU^I o* • 4- 1 

r 0 = => T 2 = 4;r 2 • j tlulj.^ 


., = 4. 2 .4 = 4. 2 ^ = 

To (0,6 ) 2 


\S,6N.m 1 :Ai* j 


l / 4 •X m = 2,0cm • 3*3 

l /4 x = x m tr = oU:^UjS UpJ j 

/ 4 X m = X m -cos<p 0 => cos(p 0 = 1 t4-La j 

l /4 ^o =0 : Lp) 

^4 E = — m- V 2 + — k -x 2 : j! j$U Aallail e jUc. .<_s 

2 2 

^4 E = C te - (Aj-Labaj V A^^aJl) Alajia-a AiiUa]! 

^ E = —k • X 2 

Va 2 

E = ^■xl8,6x(2,0xl0“ 2 ) 2 = 3,72 xlO -3 7 

I/4 AL^aJl AsLla ^ju-aj j A-LajaC.) Auc-^juj (jj£j c jc = 0 (JOa-al! ^juaaJl j-aj LaAic...^. 

i 4 l]j Ajc. A-a jAxx Alal£]l AflUa]! Aj^^aJ! AflUa]! 

L/ ^ 1 2 f2^B 

/ 4 E = -mv =>v = 

2 V m 


2x3,72xl0~ 3 
~ V 0,170 


= 0,21m.s = 21cm.s 




(*Uj 3,25 ) .*11*11 


.T’qOAaII 2L AiLui-ail cl-AjIj l_jIaA 3?^ •! 

2 L 


D = 2L = v ■ T 0 => T 0 = — 

* ■ ’ .2 


v = -^A = v-T 
T 


.ojfi. lui-a 4^.jja. j <SLaJl oAA ^)-aVI (Jji*45 *3 
r n =n-T :U>a1 .4 


, 2L , . 2L „ ft 
2 = — :4_lo j — = n-T 'u' c5' 


jl jjAVI £^la A£j 


4AjjIj 4x.^joU 'LaAalall JjAlajj .5 

*. o^jjilLa (_l±aJl (j-° Alafij Ac.^)juo 

• A A ^ 1 k l< 


% 


:(L1^ 04 ■) gl>ll 

4 4 ^^.all ^jjj j/ j£ll (JIaaSI ^jl_n]| ^ Wl<all (Jja-uU ^glc. (J — 1 

. ff 4 Wq'lll j A AJakilL J)1 g ^ 11 (jjl'v'l.all A^J (Jj^ajJ 

• (j-aflllL Aio^-al! OH JPj^l ^gj^-i-all i t nn*\ ~2 

• (."ll h-\l A » > A-ijil ^ 1 ^ £jJa jll ^C. aIaia!! £jJa jJ A ^aII ^pjAi (. j 

Aju 4^1ijg oil jljpAVI ^juoI J iaJj SAaI cdli Aju aIaxaII (Jainj 

S^aaIaa lilli 

• jjjjll ^ Wi<a (Jja-uul (2) £jAa_jll ^^ic. aIaiaSI (Jalil 


SAjjo (jj^J J 4 A q AAa-ull! (_)-a3ljLij 4 ASL&all ^^iiij LaAic. /<3 

.a2Luo i = ^L jUll 


Yi 

% 


.<LajULa]l ^ic. Z)JaJ^all A-laJ^)-a]l (j-a (j_jfu ^Lull ^ 11 sIajVI (jAj 

Uab+Ubd+Uda= 0 :t T^ ‘^'jPj^' £-** UJ^ L^Mi /^ 
u DA = Ri , u BD = Ri :^U£j ^jl jjjli ^uau j 
u + 2R i=0 ^(jAl 4 u AB =u m 'C) *2^ j 

du 1 „ . . • | dq „du . . c \ 

— + u= 0 t i = — = C — :Cp^ 

dt 2RC dt dt 

■ t = 2R C : 

. t = T 4_laa211 Aia^jVl j_^-<a £-laSJ IAiaII Aic- ^jl_l2l ^gAa-Lall ^jjoLa-all -4 

T~22m.s l >° ' 


t = 2RC^C = — :Uja1 j 
2i? 


C = 22X10 3 = 2,2 x 10“ 6 F = 2,2 /IF JAl 



:(L1^04)v^bUl 


v 0 =2v 1 

= 20 cm 3 : lip! — 1 — (J£j^ 1! (j-o 


2 x 20 = 40cm 3 44* j 


rliuS Juc. : jjjjLoj'V I j j£jj 

C a V a =C fcL, 

10x40 


c h = = 0,02 mol / / 

20 


pH = pKa + Log 
pKa = pH - Log 


[B] 

[A] 

[B] 

[A~] : Pka —II -iUJ 


v n = 0 cm 3 , ^ = 5 
[A-] 


pKa = 10,8 


NH 3 +H 3 0 + = NH + a + H 2 0 J&liSJI 

v = 40cm 3 ,pH =5,8 : jal^iSl 4_Sakj LuIjia.1 

SI i 4_Saii Aic. lij^S — 2 — (J£j^SI qaj LjLu: pka ll^-aii 

Pka = 10,8 

.AajLuiSI Aw<uaiS AjjLum 




X^y^ll XjUl ^A^v.11 A^^AAjJI 

*-& >$^- X >V)$ 

tj^)^ll^»^ll A^liAjk ^.^ta^A 

A^ULa 03 : A^aII L^^i £^k. : A^Zjkll 

s-La-^'j s-bj-iil Sil« (J jUssM 


. (Ltw 04 ) : J^l q^a# 

I^A (JaJ! AajIj a! (. q! q ui (JjLuj jA c^Ail! -j>i<a^ ^jaIj e-ilc. l_aj^)xa 1! t tiljjjl'n^ll 

• <Ja 2I ojjL 

(jjoULa jjAiS t C = l,0xl(T 2 mol.L -1 jjSjill (j'^ t(jAil! ;ja«a JjIs-a ^ja 10 mL J pH Jl <_>A}aj 

.2,9 AajSII J] pH 1 \ 

. £.Ia]I J (__)iaAaJl ^jjj (JJjLojI - (JAA& (Jc-laiill AijljLA l_u£I — 1 

- AjjUaj£]| Alaai] a-iAdll <Jj.la. J ^j^a-Aa J AjjIjojVI e^Lal! Aaa£ ^jjc. — 2 

Jj I^jaJ (JjWaII ^^a]! — 3 

. 4a^aj Aajaj ^aILuo! j (Jc-liil] ^jjc. — 4 

HC 0 2 H/HC 0 ~ *jj iliJI Jaau 

(xkw 4,75 ). ^Ull ppAjll 

_jjfr Aj\ 1 4 \*i5\l (Ja^a (jA (j^)A (J^ 4m 

Jc. (^ajLil! ! 2a ^^giliuoJ . k Ajj j^)a dulj j ASj^a^yljA 
(Jj^aJJ j AjjIj A laflij dliLa Aj3^>la c^^aa! (_g jOjaa 
^jl Aj£aj j m = 170g AaSj£ L-llk^a ^uia, ^)^VI Ai^jlaJ 

# 4 a‘qq 1 4 i il k t < M a. ^Q 1 

X JUaa]! (Jj-N >m*i ^^Ic. (. Jull 1A J)jg V' 1 ! ^AJUJj 

: JU1I jU2! J c^aa]! j 




t (jA^l! All Kr. 

fx(cm) 


l 



. ?oA«al aJLa A^^a. (Ja iJjjLuJ! (Jja-uull ^glc. 1-iLaJC.I — 1 

: jl>U ^l-dl jj^l JIoj a2U1! CjIjUxJI <> ^1 f\~2 


?r -=Hr 


V r n 


= 2 W^- 1 

V m 

1 fm" 


• x(r)= X m .cos 


2;r „ 

1 — t + C 0 

\ 1 o 


? ji JJ-^' AxjS U^u 

• k Ajj^all dulj A-aj3 ^cIUujI 1^. 


(J^jJaSl (j-a ^LjjI! ^g '*>■ LalS A_ila_)]l Aj.lxya]l — 3 

• AiajVI l^-a ^ £ 0 A_aAj^al! j X m (-111 jl JJAVI Ajljuo UUj ^jjc. j\ 

• E m = E c + E p Ai£L*Jlj Aj^jjl^xa AlaaJ E m A-afLljl^Xall AiiUa]l L_fl^)*J j L_1 
?<aUa]l aiA A-aJfl ^A La • X m j Aj5n\5j<a\l AaUall SjIjc. (. _ n<\ 

. x = 0 Jl ja^Sl j ^aj La.lic. ^ju^JI Ac. jjuj Aaj 3 ^HHuil /.a. 


(Un 3,25) , ^1U11 

j! .H n ^jjljlijIj ^jjiliaaj (jjj J j AuLa (J^la <_S^ C ’ ~^"' 1 (j J*^3 (JaLj <La.^*i<a\l Aa. j^all (jl (jla^paj — 1 

. L AiLuiA I <ag >>» \ q C- 
• L_fl^)ia (J£ .lie. (jjol£*j! A_^_^a]l 
. 1 ^ i nQ*l\ A 1^*1 \ . ^ L \\ ^ L ^ A *W 1 A 

• T’o^ JJ J ^JJ" 1 gr* LP] s 

- (_)<**. ]| I^A (J_^la ^glc. y jLuojjVI Ac.^)jjo t ^ jAjuLaII JjaJ] L cJ^^ 3 aIV^J T 0 ejl JC. 

. T jj-llLj I g >>i^ i\ AJjLa-a t Aju'n A^a.^*i<a\l AA._j-aJ! dijl£ I jj — 2 

. /I A^^al! J_^2a ^gil (_J_jLuij AsLulaj c I ^A *jji i ij 

t _ s -ic. Ujl jjUjl Ac.^)juo j y?, Aa. jaII J_jia 4 T AjJAaJ! AA._jyal! A3^L«Jl ^jj| l_u£! 

. V JfaJ! 


Jc. A >>i^» i<a\l j o^j>«n‘i<a\l Ax.^*i<a\l A^j-a]! LaAic. T j T 0 Aa!)L»J! ^ Li» 1 — 3 

• T 0 = nXT • Aju-n J j^juLall (JfaJl (J^ia 
V<Lsl_oa]I ojlA ^g-ajaij C aj5 

L 2 jL»^ l aJV^- 1 2 A^._^all (J_jia ajLc- ^Lill j cJ jV! (jJljjuJI ^jLij j ALLuJ! Aa^UJ! (j-a ^Vn»il — 4 

. Jj-luLall (J i*s \\ 

(j-a A )->q'i jl^iAl A£.^jjuj j A-a^ilLall A^j-aJI jLilij! Ac.^jjjj (jjj — 5 


2 



. (Uw 04 ): 

“^-L-ajta Q \$'\x tt i Aal&a ^gi jia (jJJ M = jJjJ! JjLii 4 jJ jA J^Lol! ^ ^t-Aa^-al! L_u£jj 1I ^uatuU 

. R (j-iiLLaLa (jjiLajtLa £-a (Jti. iL .tul I < _gic- 
.Acjli Aij^-al! (ji (ju -l£tjll Alicia aAtal ^2) £-jAa_jl! t 5 ^ c ' ^ IaiJI £jAsjJ AjIaiII ^gi 



JlLaJ ^gjLull ^gAa-Lal! J±a_uU (_ya^)iu ^ L» j| jpA^I ^sju!^) Jj 1 ^ JP (j£-aJ c ~ a J^ (jJJ — 1 

? M JJjJl 

jLatal! ^gllull ^giLul! <j iJI ^g . lc Jjjt^aaJ! J^.1 (j-a Al Altai! £-a JtaLtjll (jj| (. - lau ujj£ — 2 
? ? (jtajH 4-lV-A Aso^-al! ^gi^)la m jjjJI <-u i! jjiJ 



aUuVI j £-ijajl! pLu! jUil! SaL ajLi! ja^. .SjU! ^Ic. Au^jJ! (."i\^lL>t^>o ^Ija^L J\ — 3 

.^lij^l! jlnil ^ykl l 

'. J£ju 1 ! (j-a ^gA u c JljJ! 1 g 55 *\j ^glil! AJtAaliJ! ALba-al! <jl (."ml /l_) 

du 1 
— H — w = 0 
dt T 

• aJJl ^jjt^aLic. aIVAi f (j-ajll dulj ajuc l_u£I 
. R = 5 , 0 kGl J (jl Laic. C A aiiitall Aat-uil Auj^)aul! A-ajal! LuLu (jjc -4 


3 



(Uw 04 ): 

U=kJjli ^ ( 20 cm 3 ) J * - f?^aj ^(nH 3 ) j22i2l (S 0 ) IklLa J jh** * 

Oaj t-Lkilill jji jjili JjljUi^l! (j-o till jlaS (j^JU £^(1.0 10 2 mol/L) (J jVjaII £> jj £ jj *Ull jjl£ 
(J jA -« I (jjj A-ioull tlil^jjij JiLaJ -J- (j^jlll. ^ l>»^«v\I J jA -all {^y$ (Si) <— ifLuj 

<■ a\ >Jh<a\l i>»-a«v\l (JjA<a\l ^■\~n aJV« 1 [A ] Jjalj-21 A ^^21 ^j£jj]| j j^B]<_54ii^l^jLuij]l 



: ^ J - 1 

?(S1) es^^aJl Jjk^ll -I 
?(S 0 ) JjA«H ^IJjjVI <_gJj-2l jj£j2l ^cjjlull L_1 

25 °C ^1 1 .5 ja( s 0 ) J pH J AJo (A/B )o±** Pka -S' 52 U -2 
aJV -1 pH 2 tl i! jjij u W ‘i<a ^glc. I AkjLuJI SjjIxaII ^gi jla pfj 41 jl^_a. (JLwujuoI -lie. * 

(-2- cJ^i' )‘ al ■ >i^ll ^g i>»^-v\l Jj A 2' 

.? tl)2_aJl (Jc-li2l <talxx -1 

.? j3l£2l kiaki lllLlll.!*.] g VAJ -2 

.? ASjLuoSI A x>jq\l jLujJ jAi jjLiillj A_L^al_kJl A^lXill Akal^ll pfj II 0jjljj| _3 

;<-_ujj11a]| c_Lil£ll ^aLo a 212I t kill j£jl jjjj -4 


U^U4JI 

2)2113 Jjiiall 

J^ajj^ajjJI Jjjjl 

L_kll£ll 

3.1 - 4.4 

8.2 - 9.5 

6.2 - 7.6 

jjlll cJA-'® 


4 




jjjjbull J jla. 

JalSJ 04 :(01)<ji>ai 

Aj^lajll /\ 

# ji£l j| L-U «‘i ji (j! Alic.1 l-Vnulj (_£ill j ^ >i_jill jA ;.'i>i,i < Sja1I (1 

# ji£l jl jjj jjfalj .liLLa (jl Alic.\ lVn«tj ^ j! J^ ill 

H 2 0 1M +2H^ + 2e=2H 2 0 (L) »UI £Ujj H,0 ,„.,,///, 0 ; , :5*121 I(lj 

2/w =/ *,) + a? ^ /,,„,//-„, :^tai 

J j^ill AjullLa /2 

n l =n(I~) i = C 1 xV 1 =0,10x20, 0.10 -3 = 2, Ommol 
n 2 =n(H 2 0 2 ) i =C 2 xV 2 = 0,10x2,0.10“ 3 = 0,20 mmol 

n — A = n(H 2 0 2 ) > J>J (Jc-^ll! 4-bla-al buLj (_g jLajj jn.ui £tJ jail jjl (J jij jia. 

.Ajjlajj < sj‘ni,)\l (jl qKj V jjlc-lil-al! ^IjIIjj — — = n(H 0 O 0 ) ij^l 

, 

H?0 7(Aa) + 2Y ( , Aa) + 2H^O + r an ^ = b ( , a] + 4H?O ni 



n 2 

n x 

SjIj jj 

0 

SjIj jj 

^Llliij!.^ 

n 2 -x 

n l -2x 

SjIj jj 

X 

eJlb jj 


n, — x f 

n l -2x f 

SjIj jj 

Xf 

SjIj jj 


[> 

1 = — ^V 

2(«*U y 

T =20, 0 + 8, 0 + 2, 0 = 30, OmL 

: *£**!! (£ 


n,- 2 x = 0=>.x = — = — = 1,0 mmol Aa-all ^Uj jjl£ lij 

2 2 

n 2 ~ x rmx = 0=>^ max - n 2 = 0 , 20 mmol cs-^ J-^V! el^l! <jl£ 13] 

.o jj» i-oli x 4-«J3 jV .W<a\l jA ^‘ij-n^ui£VI ^Lall 

Jj^il' Ajlgj Aic. [/ ] = fma ;L = 2l^ = 6 ) 7.10 _3 mo/.L“ 1 : <jljj j£ jil 4 j jlkill ^Uiil! 

L *** >J V T 30 

x = 0,93 .10' 4 mol=0,09mmol SjUII t = 300 s 4-lkaJl! .lie. jUJ! ja /3 
n(H 2 0 2(aq) ) = n 2 -x( 300 s) = 0 , 20-0, 09 = 0 , llmmol ’. £y j*l' 


n(/ (a9) ) = n { -2x(300s) = 2,0-2x0,09 = \,%mmol 
n 0 2 (aq ) ) = x (3005 ) = 0, 09 = 0, 09 mmol 

s 3 a j)! LaJj .t 4 IkaJll .lie. ^ Wiall (Jxa ^ X j'n^ v — J_ ;4_iAa^aJ! 

dt * V dt 

,(j<a jl! £-aLiJaj! (__)^a3l_ll3 4_iAa^aJl A£.^jjail! ^tjlljj i ja jl! £-a A ajql! 

. Clinic. Iqiall jj£l ji jA (jli^alill 13 a j)C. (J j jal! julatll 



Xf C <1x^1 1 (Jc-liHll ^jLl 4jjjjj-iajl S^aj! jA JC-liil! C <lx^i'i (j-aj 


t V, = 300s : ^ ^ x f = 1,0 .10' 4 mol : uW^' t> 




(Jalli 04 ) : cr^ qjj-^1 

f,R,P ’-iS J^ 1 -1 


ajLill j JjJ T 


^ F exl =ma G 'CPjP^ <jjjtall .2 

■■(ox) LS lc. a^A JaULuiLj ; f + R + P = ma G l$\ 


t i d%2 

-T = ma r => -kx = m 

dt 2 


• T = 2s ' 2)^1 (1>° • 1 


Epe = ^kxl t = 0 ^jc. : 3 (J£ 2 ^I 2 * -2 


X* ' (2x10 

> k = 2,5N / m 


, 2x5x10 „ CAr/ 

k = — — ^- = 2,5 N / m 




k k ? 5 

-^ = 6 >2 = r 2 ^m = — « — = 0,25% 

m ;r 2 10 4 _loj 


m = 250g 


x(i) = X m cos(ox + <p) :a£ A^ jll .3 

IAjjIJjjVI iaj^)jud]l Llua 

t = 0, x=X m => cos ^? = 1 => #) = 0 
x(l) = 2cos 7Tt(cm) 




(Jalii 04 ) 

AiUalt iali^jl iju-a Jg-nl aJj .1 


E A + E rpru -E,..=E n 


mv] + mg/j A ) + 0 - 0 = ^ mvg 


h A = r(l - cos 0) • ujs. 
yj2gr(l-cos0) + vl =12,20 m.s~ l :4_La j 


~ mv B + 0 _ f xBC = ~^ mv c Sjfl e^uo .2 


/ 


B 



= 3,51 N :A1« j 
t jLuiaI! a] jbtx . 3 


X 

<■ 


D *■ 



f 


-c' 

\/y 


P = md 

a x = 0 ’ Cx 

x = v c t = 2,50 1 (l) 

a y =g : Cy 

y = }- g t 2 = 5t 2 (2) 

. y = 0,8x 2 <= (2) j (l) (j* 


y = l,75m<-D^jc. : CC' = 2-0,25 = 1,75m .4 

- p 5. 


— 5? d => t D — . 


- ~ 0,59s 


x = 2, 5 1 
x D = 2,5t D 
x D = 2,5x0,59 


« 1,48m 


:(Ll£j 04 ) :^j! jl! 

: E t—iLud^.— 1 

4 jaaJ jUij E = (R + r) i + L^j- 
E = 9V ^U CB =2 V,U ba =7V : jjlia t — = 0 


^ -2 





[U BA = Ri = lV ^R = i_ 

\ U CB = ri = 2V ^ r 2 
^>r = ia 

: L t_jLuda. 


1 BA dt dt 


tjjfL t = 0 ■tnc- 

f^ = ^_^M = 35 00 

dt 0, 002 dt 

=> — = 3500 _ 500 
dt 7 

E = L—^L = — = — = 0,0187/ : r = 0 
dt 500 500 


* W = — - J :i ^-3 

: r = 4 ot 5 ^jc. 


n 

i = 0, 865 A 


: ^ = 4ot 5 Aic. 4 AiOal! — 4 

£ = ^Zi 2 = ^x0,018x(0,865) 2 
E = 6,73xl0“ 3 / 


L 

tf + r 
T = 2ms 


T <— uIj 


0,018 

9 


= 0,002s 


-5 


JjJl^(S) (JjWoll j n^iVil 4la*lLud^]! 1 (1 


(100 mL) - (50mL)>^- (10 mL) 



AjLixJ ^ (c_J 



<■ (jjj (Jc-liil! <jl J tpH= 8,6 4 jal£jll 4_laij SlC. — I (2 

pHi/ 2 = pKa= 4.7 U1 jjfL tV 1/2 = 10 mL : jal£jl! L_L^j a aj& (l_i 

(3 

CH 3 COO+Na + +H 2 0^> CH 3 COOh + Na + + OH~ (i 


_ [ch 3 coo~] 

r \CH3C00H][0H~] 

_ [ch 3 coq-\h 3 o + ] 

' [ch 3 cooh\oh\h 3 o + ] 


; Q r Jclfil! (<_J 


a 


Kg, 

Ka 2 


Q r =2.10 9 


(4 

(pH= 8,6 , V„=20mL ) -I 

c a v a =c b v b : Sc 


C s =0,1065 mol/L : S J jl^4! ^ j£ J> 

C=10C S , C=l,065mol/L :C j£j> 

(j-o lOOg ( jla^aJ l o4-o (4 


ju=~^ n=CV=- 


Cm 


n= 0,144 mol 


j2i(. 




A^yfiJI A)L1 jk'frAjiJI a^^aaaJI 

A^.^11 % >jll 1 ){ )} 

A^li.Li 03 : A^aJI : A^yfi'll 

AJbj-flJl ^ jLJl ails J jLwM 

. (Ltw 04 ) : Jjlil qqasII 

Jjj]! 4 K > >il ji ^ U'N j > m^V I el-all (JjIsa] A^_gJaJ ^jLiajS ^-usl^p ^jpaj 

:l_uSj (JjjjjAaII (JjVill ^.IaIa!! (Jc-liil! aIjIjla . IaIj (Jja2l! 4 l1u^}A1I -j>ia^ 

H202(aq) + 21 ( aq ) + 2H30 + ( aq ) = l2( a q) + 4H20(l) 

. ^j^La (J^ upa!! <_5^2u (Jjl^ a (jl 

:<>liull AJ^I AjuoI j^]| /I 
• £A.^)-a]lj Ju-^j-all L_fl^)C. (! 
?Jc.l£ll ^ ox / red (jl3n\ nil LaA Ia(l_i 

(Jjaall AjuIUa j2 

0,lmol.L 1 ( ^ 3 a]I a jj£ Jj ^jAjuAjjjII ^Jj Jjia-A ^ja 20,0mL ^3^ ‘ t = 0 S 4-kaill ^k 
eLall (_ja 2,00mL j eLa]l <ja 8,00mL £-a -}_^_j-all 4 l1u^}j£]I ^_y xmj ^j>iA*a aII 

• OJOmol.L 1 ^jaI! a 

A iut ■* Aiajl (J^Lk (J^juUaII JjjII ^Lii] [ I 2 ] jj^j^ll (_pAjii ^ja t^jjxA 4 _ijlj^)^j Aii^la CIuEa 

rJUll Jj^JI Jc. UL^i 


t(s) 

0 

126 

434 

682 

930 

1178 

1420 

oo 

[I 2 ] 

0,00 

1,74 

4,06 

5,16 

5,84 

6,26 

6,53 



500 1000 1500 2000 2500 

-1-JLS1I 


?AjjAAjj^jn>» <ijudj ^ J*(t 

- ^Uaj^i (jc.iiiii] ^aoii 

- ^Ugfll (Jc-liiii] x ^.lAillj [ I 2 ] (jAJ <a!ib*J! ^ 
AaJaII ^HHull ^aJ ^g. A-laC.y I ^.ISlaJI (JJC. ^ 
Aic. (J£jooa]I ^j 3! ^Lij jj£jj] 

• (Jc-liull Ajlgj 

X ^Soll djljjij (— 1“ <j£2j) jLall Jlaj /3 

• 0-jll Jc.l£ll 

•lie. (Jc-UlIaJI (■ . n^ jj Ia (I 

?t = 300s AJiaJll 

y 3 &1 Soil A_La^aJl Ac- ^j. al l v 

(jc. Jj>aa1I JaUII jA Ia. Jlc. 

?jj*2]| 12a 

*• ^aJ (Jc-liol! (■ 2>AJ L_flJ^)*J -lac.! ^ 





(Uw 04 ), ^Ull 

J IgJ CliiLa <_£ A-jlgill J & tlijlij ^1 J (j^a (jJajlj 4-ilgj dmj 

.(2JSiSll) -Idaj AJjOa ^Ic. Liafll J&L 

j 1 lie. ^jiajUll JdaJ sIajI ^k AjjljJ £jda j ^jc. (s)^juaaJl 

^ . y = Q ^ 4 h-\Wl .lie. A_jjI - iHjl <c. jjoj a£jjj j 2cm j(4_L^.^a aLaiVI 

.^S^jajaiaJI 4-11 Kr. ^glc. (_£jiill ^ -1 

4Jllst-all .1 a. jl 4^jJ jdl ^ilill (jjiliil! (Jjnlajj .2 
AiUall Clil (3 lM> )l^S ^Ja 21 ^LblAill 
^y\ /| *Epe = f{t) (j-aj)ll 4-lV-lJ 4-lijj-all 4dal£ll 

I \ / I - -all llA ^Ic. bLuc.1 — 

| \ / | .4£^)a 1I jjl L-LuJ^I •! 

i i Vlx l I k 4-ij^><all »dulj A-ajii qa c t n>i*\l .l_i 

^ t(s) . ^S^^uiaIS m 4 ll^ll J (jiaAill 

3(J^uill ,4 £ja11 x = f{t) Ajla_)ll 4Jllst-all 4 _jj£I .-^ 

. 451 jaJI l*-»l-»4. * (JLa . J 


(Ltw 04) , ^1U11 

0,\ 4a1j£ tl jJ-»Vi sjIjqc. 1 (j£-aJ 4(5) <■ ^juia 

i ^jlauJI ^ ^JL ABC j\-ula Cj _lc. m = 0.05 kg 

r ; 3 A ’ -JjSLUl 

^ ^ I ^ lA^>laa 4 j O lA j£^a ajjl.1 ^)-a (JjjjS -A B 

/' ® | <dil£l£ia.yi jiisfcj 4 0=60° 4~'~ n^j4 r = 0.50m 

— 0 ^ V — . 5 . 3^1 I^A ( _ ? Ic. 4Xa£-a 

^ c I^A Jz. -Iajj ‘ 5C =1 m Aijia ^^ial BC 

f 3-a^pj 4 ajIa lA^)JQau j (5) 4^_>a 4^_a 1 <juo£ljtx j alAAj aj3 ^l£j dll £ ja I (_Jj3 $. 3 ?"^ 

* IJv^ll = 12m.5 _1 A 4_lailill .lie. jLuiaII AjjujLo-o AjjIJlIjI "Az. j j-oJ a A lakill (j-a (5) ~ 1 1' 

■ p A Wa'<ll dc. (5) ~ 1 ‘'^ 1' Ae-^uil ||y B I ^Lajall L-Lui^l .1 

• |y c | = 2,50m.s“ 1 C <Uill J) (5) .2 

. BC 3-ubal! ^Ic ■ f dllSja^VI a_j3 ^dufl 4 - lui^.1 

: (5) ajoiaJ! ^Ic. jAlti (jLaAb 4a.lj^Jl laLuiil C A Wq ill dc. BC jLjo-all (5) *3 

(5) ~ ‘ aa. 1' AiiaJ Aia^^l I^Aa l^)il*-a (Cjc, Cy) pl»-all < ^9 dl^aJLall jLui-a 4jjL»-a 4 - '"'51 

. c A Ida - ' 1 1 < 

^h=2m a L yaj$\ <jc. ^saja A 3 ' C 5 ^) (^) 4_laaJ (j;\ .4 

.j_yaj)S!Li (5) AJutaJl lAAic. aAlaj^aJ ^\\ A Wa 'll Z) ‘ " lia. C'D Alkd^\ AiLuuill 4 - lui^.1 .5 

g=10m.5 -2 ^ g-laxA 



. (Ltw 04 ): gl^ll 

A ju lu i j c /? AlLajlLa (Jfllj c 77 Ajj3 ^oJjuaaS! jjjjIS Alj-a ^Ic. ejl J ^gj'W'i 

o^A (Jj^ajJ • r = 2Q L^ILa jlLa j L IgJJpli 
Jjlij t(4) <_gi (jJf-a jA La£ (Jjjjluiil! ^^Ic. 

A Kuil^J t = 0 AlaaJ]! ^jc- Axlala]! 
^g-lc. jljjAVI ^ajuoljl F 2 j Fj 

• U CB =F{t) tU BA =f{t) 


4 J ^1 


. ^Ij-alS £ A^^a-aJ! e jail (. - lm^.1 — 1 
j i? (JsLllI A-ajULa <■ _ im^.1 — 2 

• L A.»_ijaijll Aii! i 

^Lj^I jbaii i A^JaaJ]! e^uill ojLc. c_jq£! — 3 
• t = 4ms A h-\\\l lie. i A-ajii c t n^ l j ( r,E,R,L ) 

7 = 4 ms A ^jc. A.xAjajjll Aj_^i-a]! AflUal! L_Lua^! — 4 
• f (j-ajil tlulj A-aj3 t t n>i*\l — 5 

t (ms) 




A - 1 1 . . r 

i 1 

R 

uuwuuvu 

Uba 


U BA * 

V' 

K 

C 

E 

3 



. (LlStt 04 ): v uAbJl 

QM Aj^>j <_)AxaaJ! (j-a n(g) ^gic. (_£jiaJ Aia 100g (jl n Aa.jA]I jA (JaJ! L_fljj*li]lj 

.(cjl j* 10 J\ lAA** (S) V ji^x * JaJ IAA ISUai! ^jl^l JaJ A^jA 

J nnVi° l 4 Cb=0.10mol/L AjA-al! Jjia-x 4_kjai!jJ (s) Jjla-Jl qa Ys= 20 mL l < a~>^ Jjlsu 

. L jl *>ia\\ AjjL-aJI JjLa-x ^a. jA Vb bja. pH = f(Vb) • ^ W lall C5 1 c. 



. S J jk-ll A-aj^ll CAljAVI j£aI /I _1 

• ^ />r, . V n-v i f 1 \ k 

. (Jlc. ? (■ cU^biJl (jAa-a^J! <jl ^^ic. Jaj (jLnll (Ja 2 

. (jAjuoVI j (jAa-aaJ! (jjj (Jc-liill aSaIslx l_u£I /I 3 

• Aic. (Qr) (Jc-liiill ^)juj£ 

cl^ c jjSjill J (S) (Jjia-a]! (jAa^aJ! jj£jj j j31£j]I Alakj ^^jjIa^I AAa/l 4 

. (_£^)t_ali]l (JaJl (j-a lOOg <_gA (jia^aJI oALa A;La£ ^laHujI j l_ 1 
. (_£^)LaIi]l (JaJl Aa.jA <■ . 1 ma.l/. a. 

. p=1.02 . 10' 3 g/1 t ^gAill <JaJ] AxaajaJ! aSj£J! ^ Ja*j 



(jjjbull (Jjla. 


2 . 5 ) JjSfl 

HCOOH / HCOO~ ; CH 3 COOH / CH 3 COO :La* Jc-lioll ^ jLU! jliM .1 

;l <ag \ (j\jil9!^a]l (jIjIjIjla]! 

CH 3 COOH ( aq) = CH 3 COO~ (aq) + H + (aq) 

HCOOH ( aq ) = HCOO “ (a$ ) + // + (a^) 

la!iOaj! 1 ^ (jjj (J 1 j .2 

CH 3 COO~(aq)+ HCOOH (aq) = HCOO~(aq)+ CH 3 COOH(aq) 


: *3 

Ka, (HCOOH / HCOO ~ ) iq-^ 

Ka 2 (CHfOOH / C/CCOO ) I0~ pka2 


:aJ> I^LVI aIUJI ^ Jftlial! .4 
[//coo J, • \ch 3 cooh\ 


[c// 3 coo] 

. • [//COO//], 

f 2,0 xlO -2 ^ 

f 2,0 xlO -2 ^ 

l V J 

t V J 

f 2,0 xlO -2 ^ 

f 2,0 xlO -2 ^ 


V 


. K <-aja ^JLj (jl ^1 Jtajj j (Jc.^1 : Qri <K .5 

• I (jla-aA. (jil 4^*iLiAll sIajVI (^3 4XaaJ! 


^4_laa33,5 ): t5 Jl^l 

ejl^ t-liljpjj]! £-aa. ^ .1.1 

Up A + u AB + u BM + u MP = 0 
0 + Uap + /? • z - /s = 0 => u AB +R i = E 

dt dt 

u AB +RC-^f- = E :<i* j 
dt 

T = /?C j 







— e 


Ac-pjuJ! AjaojLaJla — A^ull ^jj| cI^xj <S ^jLuoj]! SjLc. ^3 j^l — e 0,132 J .laJl 

• m.s~ x i_$ I Ac.pju3l Sa^jj j-lSj ^Ulb j 
AdLialij AijL*-a] (Ja. ^A v{t) = 1,14 • fl — e 0,132 1 Al-ita-all . l_) 


dx . 

— + ax= L 
dt 


- + a.v = /3 :^\ 


AS-iLLoaIL) 


3 = 1,14a — = 1,14_^ a = 7,58 :o^ 

- a 

fd = 1,14x7,58 = 8,64 :j^) 


f 7,58v = 8,64 ellax-a]! ejUstil fdj a 


ULllc. AjJajfiaj £^p<a]l ^ ej£]l ^^A Ajuojj.la]! AlaaJ! .1.2 

Aafla^ll (_£ja]l 

.(jLuoVI I^aIaj! j ^ jaLi IaI Vi<« iP = mg — 
4aIajI j ^jaLi IaL^-Io t 7i jl A*a!^ — 
.^lc.'VI I^aI^jI j ^jaUi IaI^'ixi if till I <_£jii — 


^Fext =P + f +7T = m-a G : C Pj^ • S- 1 

. P — f — 7r = m - a A^^al! ^JpaLuil! pj)~^ <all t5^ c ' ^ q>nyij 

ii j^Vi ejUxS! ^ ;r j / (jc- .1.3 


m-g—k-v — p-V-g =m 

dt 


dv 


g-(m-p-V)-k-v = — 


: ^cJiia m ^^Ic. aS jL*-all ^pla A^jujL j 

* + *. v= (l jK'l " 

dt m y 


- + CC - X = Al-il*-al! £-a ALLu 3! A^la-all A 


k 

a = — j 


^ m . 


p-V =0 I(j\i 4 # = 0 A-aj-lx-a A*alj tlul£ Ijl .£• 


/3 =9,80 m.s 2 :Aiaj/? = g :u'ls'‘/? = 1 Lg j 

1 m J 


03 


/3 ^ g ^9,80m.s 2 t(j^j y^=8,64m.5 2 <jl — +7,58v=8,64 lAjLialajll Abigail ^3 JiOlj 




- 1 t ,jl nn^\l .j ° ^ ^ j' A*alj ikl t _ i^j ^jla 4_}lc. J 

7T = m ■ (g - J3) = 3,7 xlO~ 2 N 

: (iUi 2) £JJ\ 

(J£joi ^Ic. AiUal! (Jjalij t il iia. cAjojoijI] 4_ilkl^]| <LajlLal! ^Jl 4juai]| — 1 

. (Jja. (J*-^ Sjl^P- 
5 T = 100 ms (jU2l L>° — 2 

. T = 20 ms • j j^ll : <1* j 

T = T 0 = 2k ■ VZ • C "(j^l t jj-2l 4-^ 4^9 <S jj.^1 — 3 
T 2 = 4n 2 LC : J y?l 

T2 

C — tAia 3 

4^ 2 -L 

(20xl0“ 3 ) 2 

C = — = lOxlO^F = 10 uF 

4x10x1,0 

.£jL^a]l l^Jaci <Aia]l £-a 4-lhl lalLa 4 ^ja\l 


• jjjBI ^La^)^ L_aajj 2,0 mm ^>laall ji lilLuJ! J] — 1 

^j]| tilii] 4 g i\ ui<a ^I^juVI e^)AUa ia^Lj i 0,080mm oj^ lilLuo (_)La*lLuo! ^jc. /i_J 

. a AjJa^jC. J}j>i (jLaaJjailj (J* ^aJ 

J liliuill ^gja-La ^glc. (_^J_3-aC. j_3^a ^^Ic. 4-C. jj-a AjjjjJa ^JL 6.1c. (J^ xjjjj 

<juoLil! ~s ^glc. (_ 5 ^pkVl ^12! opLjal oAjuj Yu j o^Ljal Juil 4_jj£^all 4»qi\l 



6 = — : /i> 6 q# ,^21 aI'X*!]/] ~2 

a " 

:tan 6~6{rad) & j JsJ q* /l_i 




X — — - 4<ajLui]! A-a f \~ 3 

2D 1 

„ 0,080 xl0“ 3 x 6,5 xl0“ 2 in _ 7 . », .. » » 

/l = = 6,34x10 m la* j 

2x4,10 ' 

/l = 6,34xl0 _7 m = 0,634//m 

t^Ull (jLa-dl! ^ (J^la ^jjfL /4-I 

0,079 xlO _3 X 6,4 xl0“ 2 . 0,081xl0“ 3 x6,6xl0~ 2 

2x4,15 2x4,05 

0,6 1 /Jm <X< 0,66 jum '■ <J\ 

^Lajkl! Jjaljj Jc (jj£j ^ Ajk]| o^a ^jla ; jjjjUi]! ciiUlij jV I 131 

• (0,633//m) ( *4lj^l lAJ-ia. 

. -^-xl00 = 3% :<** ^ 

0,634 - 

;(Lli304).o-JU-ll 

eLa]l ^KVi 4jjlx-a /l-I 

2 H 2 0 2 {aq) -> 2tf 2 0(*) + 0 2 (g) 

rjllaloll (j-ia, ■ I ejLa 4 _lo£ /2. 

v m 

n(Oj ) = — — = = 0.45mo/ 

V 2/ V m 22,4 

Jj-ia. /3 


Ua=J! AiU 


2 H 2 0 2 {aq) -> 

2 H 2 0(l) + 

0 2 (g) 


0 

n 

0 

0 

AllaJl 

X 

n-2x 

2x 

X 

AJU]I 

X max = n(0 2 ) 

n-2n(0 2 ) 

2 n{0 2 ) 

n{0 2 ) 


e^La 4 _lo£ guojuii ( _ 5 jj^joi£VI f.Lal! ejLa 4 _lo£ 

n (H 2 0 2 )= 2n ( 0 2) 

n (n 2 o 2 ) = 2x0,45 = 0,9 mol 

:dp] (>» 1 Lt>» ts£>Uajl s.iLall 4 _l<£ c_)Luia. aj /4 






>4^ * )} 

A^L^d ^)USA^ ^-^*=^A 

-<£)ldLa 04 : AiaAlt <£&$ : 

s-La-^Jlj s-Uj-ii)' S^U J jLssM 


. (LtW 2,5 ) : J,Vt QQA# 

■J>|^^ IAjIUII (JjlLa-all ^j-a (J£ ^j-a 2,0 x10” 2 OTo/ ^^Ic. (_$j±^J dlV^-all (_g jLdLa I lull's (jiaj 
(_)j i ^i~v ll (_^l <_j-a a jJ J^jA-all dll ^jjLll-a j a jJ J^ja-all dll ^jlllll i dlj^jl iLall i tili^jljjV I 

• V = 100 mL A < a->^ Jjia-x C5 lc- 

t^jLdl ^jJlaII ;J al ml j Q&&W ^jjaasl^all ^jddjjj^ll (_j-ma ^ ^alll ^jJLi].}l*^a]| L_u£l — 1 

. tSLjjliiV I ^ j tiL^ldLall ^ I <a^-l3 

• dlljjlfilVI ^jl_^d j liLjjljJAll (jia> a^. (jjj (Jc-llill aIjLsla L_u£l — 2 
. (Jc-lijll I^A aIjIxaI (^sl^all ^jjljjll dulj l_Luia.I — 3 
• AjjIdjVI AlLail ^ Q r (Jc-Uoll L-LudA.1 — 4 


?4«a"' oLajI ^ al liL^jljjVI (jd-aa. (J£dj oIajI ^ j_jiaJLi 4-LaaJI (Ja — 5 

pfej (HCOOH / HCOO ~ ) = 3,8 
pKa 2 (cH 3 COOH / CH 3 COO~) = 4,7 


(xUi3,5) : ^Ull qqasII 

^U*ll <j-a (JjlLall (_j£jdSl A n i<a\l AjjLj^^II ejl^ll 

:a2U1I AjjLj^SII 

AllajlLa j E = 100V A^^a-all AjjLj^^II Ajj3 aIja — 
.Ala^a 4_ildl^]| 

• C = 0,5 juF IgJJUui AioLa - 
• R = \0kQ. AlLajtLa — 
. k Alda — 

. Al j-all aj)\ J 1 - '..'^ .' (1) £-dajll ^gic. k AJd-all ^daj tt = 0s A_ldalll 

tjSdlb t_jo£j ? j -Iajjj ^ill Ajldaliull aIjLxxII j ddii /I— 1 



d U AB 

dt 


1 


• T = i?C : ujs. 



• Cjha.jU a2j 2I AlaaJI 3 j.}!} T <— ulj]| <ji CIujI j c_j 

‘Uab = £(1 — e T ) ‘ jA ALLu 3! 4-AjJal q'll' A^lx-a]! (Ja. <_j1 — 2 

* u AB - E(\-e T ) i <jLa-2l 34^' 3^~’ l ' a ^ ^ j' -3 

- ^ *'*v *'-aU cjjULal! £-a I AiaSI Juc. ^g. la. IaIS ^La-all A laflj (jjfr 

? ^clU ■ uj liLa .1.1a. Ijjj£ ^ ; 1 .aj ? La .lie. j t 2 = 5 t i t l = t k-s.UI 3 u AB jpj-^ t _u — 4 


(Ltw 4) , ^1U11 00*311 

(j!)La. ejjilLaJl AjjLjjjil! ^)A!_jial! (j-a -i-lc. L a 1 <a J.' — - + OT-X = f3 A-2jJal ioll Atalx-aJ! 

• JaLaul! j;!-®;} jl^i-a 4 <C.^ju 3I 4 JJjiill 4a.lui]l • (j-a^ 

lLaA (j2^“ (J^ajA^aaJ! < 3 C ' Llxialj^) AJjbtAil! aiA (jl 

• 0 = o cj£^\x{t)=X 0 -e- at (2) J /3± 0 3*^1 x{t) = £ (l-e~ a, )....{l) 

a 

A\~\ a ja A l~n.nl jj p f A^Ai^aJ! A 2 ]j£ ^jLa 3 4 ID \ 4 4 -illxx aj£ Jajijuj A£^a. 4 "iU“n>il 

^g. la. lall t _ s -ic- (JjA^aaJ! ^j 3 4 30^ AlV-iJ A ]l laxJl Ac.^)juo j^laj ^joo^jj dla. «ajoi < 3 ^ Aa^aLa. 

= JU> 3^' 



: 33^ ^ '**>■ lall aJ jL»-a <_£UU — 1 

v(t) t - iia. 4 v{t) = 1,14 • (1 — e 0,132 ) • Aa!lxJI 3°^“' 33^ 3 a -^ a ^4 Ala jJ! A j . >iLj3 331*31 

. s AjjIjIIj t 3®3^ J W-5 _1 -1L a j-iLa 

. (1) 331x31 £-a 3^*^ A3lx3l a.AA 

. — Ajjuiil! a.la.j i 4-laC.I •— Ajjuojll j d; ^j-a (J£ AasjS ^jjc. /I 

or " or 

:Aj]U]| AjJ^xJI AjU£]I 3^-^ v (0 ^^^-*-<^1 (JjflJ 3^^ AjLialij]! Aijl*-a]! ^jl dliil j L_l 

.— + 7,58v = 8,64 
dt 

lAjjljjjall a^)AUa]l AjujIjJ — 2 
.(J£j>i ^3 l^JiLa ^»J 4a^)^]l Aiiia-aS! 

• aj£]l ^gS AJiLaiLaJ! AlaaJI ^C. <3^ 3^ /s- 1 

.V l g < a->^ j m = 32g iVja (>a aj£ 3k AajoIj 3! 3^^ 3 Ala a LL ^ all aj^ll “3 


2 



. g =9,80 m.s~ 2 jA SUj^l J AjjjLaJ! ^jLuil 

. f =— k-v 'c > jUstiU a j£l! Jc. Aaila^]l till I <_£jii ^ 

jl.viA? 4 q\aM<a\l A-lLjali!ill Aljljca]! (_j! l" n'li 4(JijuoVI A^.j-a J^jSLuo (JLaxJjuoIj J\ 

dv Jc (. P f -V3 - t \ u 

H v= 1 1 -g .(jflaj v[t) 

dt m y m J 

. (1) Aljlscall J /3 J a Aja^pJl ejU*J! ^ilLuol /c_j 

?A-aj.lx-a AjlSI^ dijl£ 131 jd (J-abcal! AxjS Jb La 

- (jLimaJI J Uiai t _ vn.j e jail o^A jl ^jjj 4L_l — 1 ^ eJ^^j-al! AljLc&l! jLaxLusL 


E=10V 



(«u> 2) gljl 00*311 

(J£j^ll ^gi (^jaaaSI JyLa, j o -nil Axul^p t. 

: ja 

a o-X ^\1 /j-v ■*! ^ 1 j ^ Jc a^I ^ i 
. (2 ) £jJa j]l jjc- till j Asu IgJSjj 
^ W 'ixill (J~s >ml < Ja^-a jljpAl ^sjJ j A L>uil jJ 
• Aio^-all Jjla U£ U c (t ) JPj^H (Jla-all JjJI jLnll 
(Jaj A h^ll Aasl^-dll t 0 =0 S A h^lll (Jja-uull Iajj 
.(2) £-tiaJ ^Jc. ^ ^-^all 



?(j-a^ll (_]!)Lk dll jl^jA^l A*_ui jj>i^'l (j£-aJ <• — 1 

• e^jLuDU _jj.ll! A_ul AxjS (jj& — 2 
• ejUaJ! (jjoAj LJ jj.ll! Ajjoi j Jl^ll jjil! jl jL^C’l 1 LiA — 3 

.^-jL^all IaHsC.! jl! A-ajall £-a Igijlii j Alkali C AxjuJI A-aJfl ^mTLh! 

• 7T 2 ~10 :Ja*j 


3 



. (Lttt 04 


gyial iLILuo ^Ic. Lp^aC. t 633 nm 1 g3-yj^ (JjJa tjjjH! $.jjLa ^j-a AxJflj A-a^^ 4_^jJ 

• lrnm jjjlll Axj^. jiaa ^JLi .a e> jJafl 

* Q l^ljuo 2 . .. a 1 a > \e~ J ,*rj . **' \ 1 ^ .*T. .4 1 Ll^J^a^J ^JUJ^I — 1 

• 2,0mm j\ 

• 0,080mm /s_ 1 

(J_jla 4^l^)*j!yU 4 _j^£^a 5I AxiLll 0 (_£^)AlIa]l q ±1 -laJjJ ^^jlt A3!)L*J! JaC.! /I — 2 

. a tilLaii! ^iaS j X Aa. j- 2 ! 

cAjuoljujl! (jc. Z) A* 21 cAjuoljullI ^glc. Aj^^^aII AxiLill / ^a^)*J! A3!)L*J! ^cLL • 4 ^l_1 

. a liiLuJ! ^>1x3 J A^._^a]l (J_jia 

• a = 0,080m a^>la3 <4llui jLaxlLaslj / = 6,5cm (_pa^)*J! ^^Ic. I il^ tAj^^j /I - 3 

j 5cm 4 jj^)Ljj (jjolLa Z) = 4,10m AjujUill ^jc. .1x21 ^j! I LI /l Aa._ja 1! 2^1a *■. uh*nI 

• lmm 4 -ujiij ^ILa Z <jLa J*L! 

?(633 nm) ^jL^ail lA.Ha. ^^1 A a^W Jjaljj ^^Ic. A-ajal! sLa <Ja /c_j 

?^r"iVnin I LLa .Aa. J^ ia A-aj3 j>^ jLa-a pUaC-L plLLa.1 j^>j 

. (Ltn 04 K^Ul 

^LL ^jc. Igj3 ^>jxj 4^a-aJL aSVp (J-aaL (-liljjjla diUl'n^ll ^ u~> > I pLall ^Llj 
<j-a (jALallail! ^jjla^jjai]! ^9 A^flJ Ajc> ^ U's ui^Sfl eLall A (j-° j2 (j-® (JjHaLa]! (jj~> m^Vt 

.LajuLall j e^l^aJI A^.^p 

: JjjjJILJI jiM (J-aaL tULpa. ^Liia ‘ ^ jja. • iS^j ' 5 . Lull ^a jj] 1 ejjjlii A-iS-lu^a Ijjj^Lil 

• (10 Volumes) 10 ji ^ivv^ l f-La - 

• JjIj (jl£-a ^gi ojj^jla]! lai^J 

• e^)j^)la]| Aflj> ^Lall Ailia2l i _ s lc- A Jjj£^a]| ^jVI ASV^ll Aaj^a ^j-a ^a-s.3\\ 

.(JcliCiJl ^J^)jaul JaJjuoj£ 2 La.xlL.alj ^ jja. t, a^V I pLall c^SJ (Jc.lij ?.l^a.lj iLafl - 1 

" - ^^.X VI p L 2 ! ciKflj Ai^Ux t_£SSl /I 
• 2j^<®^ I La cl^® JjliaLa]! ^jj-s > >i^V I o^La Aj^»£ L_Lua^.i j L_) 

cLa (j^Lajlj ^-ajuoJ ^ n-> ?.La]l e^La Aj^»£ L_LuiA.I 4^^aiill AjlxlLuoVL / ^ 

- ^jja. ■ a£VI L>® Aja£]! 

. ^^jja-ua^V I ?• Lall 2j^ <a 2^ JP ^ 

lejjLt-al! ASJ^)IaJ ^ 2*5 1 L '^V' f.Lall 2j ^ A Ljc. — II 

CLljxLa^)J 2^ A A L,.'l Jj AjjjIc. j ^gjja-ua£VI pLal! 2j ^ A U -0 V x = 10 mL a. lj^L.1 

2jla-all I La *• 2^ • C 0 =0,20 mol.L 1 ojj^jj [k + ,MhO~ a ) ^jJjujLjjI! 

. v Q = 17, 9L jA 2al£L! Aiaii ^ jl2 jjL.VI 
i jjUJI Ailxx ^S&\/\ 

?HjLui Ajjjuta-a]! A-aJlS! ^-a f^\ jpJ (Ja ^ ^ jja. ^ a£VI pLal! 2j^ <® La /l_i 

4 



jj * ^gic. A jJjfLJ ^Ij^l^l ^»J (Ja j a. 

(JJflaJ J JA^I <_^ c - ^ tlua. (jl^-a <_gi ^)£j«il 4llao *AaJ AsAjuJI ejjjla]! U£jj — III 

• Ajjlul! 

t"'l \ (J ■« (JLaajjjAj J ^ i.s-iA ^*J (J (JjAj Ij^Afr 

• 14,5 mL jA ^al^jll Alakj ^jLl ^»_pUl ^*>^11 ^jl£a 4 jj^jiill qua! aJ 

?p^gJaJ ^! £_J^)juo ^g. jja, a a£VI pLal! (Ja/I 

(jl£-a <_gi ^g. jj^-Lu^VI pLal! e^)jjl9 jafla. J ^j^ajj IjLaS j L_1 

0 2 /H 2 0 2 j MnO‘4/Mn 2+ : jliulnll ^^laaj 


5 



5-a!5UJ1 


(jjjLajll Jjk 


(A±& 2.5) JjVI 

HCOOH I HCOO ; CH 3 COOH/CH 3 COO J&liSJI J* jUld! jllulSJl .1 

;l I 

CH 3 COOH ( aq ) = CH 3 COO ( aq ) + H + (aq) 

HCOOH (aq) = HCOO (aq) + H\aq ) 

(ja liMkjl dl Jjl jxi ciLjjl'ijxH (jjj Jc-lii]! aJjIx* ^^Ic. J>,o Vi .2 

CH 3 COO (aq) + HCOOH(aq) = HCOO (aq) + CH 3 COOH(aq) 


■ ujl dulii .3 


Ka x (HCOOH / HCOO ) \q-p** 

~ Ka 2 (CH 3 COOH /CH 3 COO ) ~ 10 pk ‘ h 
10" 3 - 8 

K = ——pr =7,9 

IQ- 4 ’ 7 


aJUsJI ^ ,4 


[//COO 1 ■ I 

ch 3 cooh]. 

[ch 3 coo -] 

[ ■ [hcooh\ 

f 2,0x10 2 

b 

X 

<0 

l V J 

l v j 

f 2,0x10 2 ^1 

f 2,0x10 2 ^1 

l V J 

1 V J 


K A^uii (J1 ls^\ ^>0^ J ! .5 Q ri <K 

.<^L_jjljjVI <_J£jolSj (j^j t^).uiLi<aJl elViVI A LaaJl 

(31*23,5 ):^^l 

SjIj ^ dil jj jUll ^Jlxba ^ J^3>j J. 1 

M m + + U BM + U M p = 0 

0 + u ap +Ri-E = 0 => + Ri = E 

. = dq A = c du^ 
dt dt 


t = rc j 

u “ +T ^r =E ^ 


(j-a (J jVI 2)' ‘Ajjliillj 7 = i?C <j' oj^VI AjU>»li!i]| aJ^IxaII (j^fl 




.Alil*-a]| qa L_SjJall£i Jaljillj (jjj^La IjjfLj (jl 4 '>J 

;4-vjTl\l eAA JjUUI ^-ft-ujJ 

■ [«]=[£/]•[/]- : j' ^ ‘ u = r i fJoj^o*- 
■ [c] = W- [t] •[£/]-■ :<j* ^ ‘ i = c ■ ^ <EU1I (> J - 

dt 

[i?c] = [r] ■ [c] = [r] :jl ud 

.AjjUiLi jAjj jq . 3 j A*j aJ f — rc c-lAaJli 


;Aaj cAjLialij]! aJjIjla]! ^ (jiajjxillj 


. l^S J^i cAuLblilll aJjIxaII (jLsa u Afj =E(l-e T ) itlp) 

k u A B (y) j.3 

/ (JjoLiaI! ^JaLsj Aiakj Liil^l 

^ j L_]jtLall JaiJl IaiaII Aic. ^ Wi,al\ 


y i ^ t H = 5,0 x 10 3 ^ 

r = RC t (s) * .. , 

Uab =E(l-e t> .5 

Uab = 0:? = 0^ - 
=0,63E = 63V:t l =r^ - 
Uab = 0,993 E = 99,3V : t 2 = 5r ^ - 
. E = 100V grS^ u^-.t — > oo ^ - 
Aj-laJl \gnj5 qa 63% AiilSx^l A W />i (j\i r = RE Cluliill <_£ jLujj qa j Aj! ^ejILaij 

.ajasJ! \ {\ a ^ ^ 99%jjW^ ‘ t =5 rCy>j ^ j 


■ ('iallj 4 ) <lil\!il\ (jjj-alll 


x{t) = — -(l-e m ) aJj)L*-a1I ^a v(f) = l,14- l-e 0,132 A-taU-^1 AajU=uu .1.1 


y 2 




\-e 


alLa [!- 4_Uju]| jil illxj <1 jjil] p^)Laall SjLlC. 1 — g 0,132 -lall 

' “ ‘ " l J 

m.s 1 Ac. jjjJI SIaji jliij ^Lilli j 

;^jil! j* A-iLlalij Ablx-al (Ja v(?) = 1,14 • fl — e °- 132 l aJjIjla]! .L. 


— + a-v=B \tj\ ‘jc«>v <^U=ua11j 
dt H - 

p = 1,14a — = 1,14^ a = 7,58 \£& 

a 

P = 1,14 x 7,58 = 8,64 lip) 

— + 7,58v = 8,64 Slk*^l S jU*JI J^aj IfrL a jL Rj a 

dt 

A_iLaj!iai (jill (_gj4ajVI £^J<a]l C5^ cs& A_ujjj.la]l A 1 a^\' .1.2 
l^A Sj£l! (_5-ic. A q (jjii]! 
.jLaiVI jaj I^aLajI j ^ jaLi lAlala i p = m- g cJ^JI - 
. < _ 5 lc-VI jaj I^aIajI j ^JjsLuj UU'u i ft (JuIiaa jl A*ab - 
.^Jc-VI jai I^aUjI j ^jaLjj Ia l^-La i j A\S^j\ (Jjii - 


YjFext =P + J + n = m-a G cJ^ajj .l_j 

P — f — 7 T = m - a icJ^juiVI jaj AajaJI ^ jSLkjllI jjaaI! ^^Jc- JatLoiVLj 

;1aj cSjjaVI SjUxl! j f jc- jlajjsollj .1.3 

/ t; dv 

m- g-k-v- p-V ■ g =m 

dt 

g-(m-p-V)-k-v = d Jt 

m < _ 5 ic. Abba-all ^jla A^mll J 

dv k f yO’V^ 

— + — v= 1 \.g 

dt m \ m J 

■Iaj i *^ X , n . x — ft aJiLia]! *^a AiLLuJI aJjIxaII AAiUa-a-i i — 1 


a = -j fi = [l -^tlg 

m y m J 

p-V =0 !j )-9 4 71 = 0 Aa jIxa jj AjlSIi !ij 
P= 9 , 80 m.s ~ 2 !^J P = g '- 3 ^ ‘/? = |^ 1 -— i'LLa j 

p ^ g ^ 9 , 80 m.s 2 !cp) /?= 8 , 64 m.s 2 u' — + 7 , 58 v = 8,64 ;A jb>» lij]l aJjU-^11 ^ -laa^/L 
dt 

;l$llLi ^Lj CIua (jljjbiiaJl (Jjj.1iaa.jI Ajtab ia.) L- laj jli AjIc- j 







% 


A = Q, Q8Q X 1° X 6,5 x 1° " = 6 34 x 1Q 7 m . ^ 

2x4,10 

A = 6,34 x 10 7 m = 0,634 /to 

^ l J jia (jjfLi /i-J 


0,079x10 3 x 6,4x10 2 „ 0,081 x 10 3 x 6,6 x 10 2 

< A < 

2x4,15 2x4,05 


% 

% 

% 


0,61 /to < A < 0,66/ro 




(jal jj is lc. <jj£i ^ukll soa jli 4 (JjoLjS 1I ^ cjlAijjVI q\ n>i^\l ^ Uiki lij 

. (0,633/to)^^^' U g2i]l 

. -^-xioo = 3% O^' *** 

0,634 


% 


% 


% 


% 


% 


;^g. Ij-N $.14 1 ciKaj <ljljua /l-I 

2H 2 0 2 (aq) -> 2 H 2 0(i) +0 2 (g ) 


v m 

n(0 2 ) = — — = = 0.45mo/ 

V, 22,4 


iJjUaiall /jj-v ,XSfl ejLa 4_ia£ /2 

Jj^ /3 


4 \ .a ^n. \ 1 4 \1 


2H 2 0 2 (aq ) -> 2// 2 <9<7) + <9 2 (g) 

<4jI4jVI 41.41 

0 

n 

0 

0 

U\2±U\ 414! 

X 

n-2x 

2x 

X 

4ul«4! 414! 

x irax = n(0 2 ) 

n-2n(0 2 ) 

2 n(0 2 ) 

n(0 2 ) 


j^^gA ^ I £.141 SjLa 

n (» 1 O 1 )=M 0 2) 

u (h,o 2 ) = 2 x 0, 45 = 0, 9 mol 

|(jij t^n-y^Vl $.14! qa 1 Liiy* S44I L-lLui^. /4 

n(H 2 0 2 ) 0 9 

C = K 2 2) = ^_ = 0 9mo i L - 1 

V 1 

/i -ii 





2 x (MnO A +SH + +5e = 2 Mn 1+ + AH 2 0) 

y 4 

5 x(h 2 0 2 =0 2 + 2H + + 2e “) 

% 

2 MnO; + 5H 2 0 2 + 6H + -» 2 Mn 2+ + 50, + 8 H 2 0 

% 




5 x C 0 x V 0 = 2xC r xV r 

y 2 

m .d ^ 

c 5 xC 0 xV 0 

* 2xV r 


% 

„ 5x0,20x17,9 _ Q j 

C„ = « 0,9mol.L 


2x10,0 

% 

<1V3I ^aJ ^3 j LLLuj a\I A Ajq]' £a (3s! jJ LS^ A Ajall e^A/— 

■ 3'1'J La£ <iLal! (Jj]^ a 


Lai a\I S^jjLjla ^ A-llc. (jl£ Laa ^i_L-sal ^aJ.}ii]l a\I S^jjLxa ^3 (JaxIulaII ^-aJl /l-JJJ 

% 

<iLa]l tiKaj JjW a ^Ic- (Jj]j I^A clApa. <jl£ 

% 

.cJaJ 3^' (_Jc.Lij]l (J» •yj (_paik <j V ^jLj (jl^A S^jjjLa]! lafla-j ^A<ajj /l_1 

% 


% 





2*kU 04 : A^iaJI 


i^^ll %>$ll 

U^^ll^ll A^vldUi ^)U^a1' (4 ^q^A 

<£)&> : <>lSf*&ll- 

s.L<u^Jlj s.Ujjiil S^l® ^ jLssM 


.(Lt^ 2,5): J^lo^t 

c_>^=>. (>» (JA 2 , 0 x 10 2 mol C 5 ^ c£j^ CjVjaII (jjLala Ikild cji=J 

,> (J jj^aaJ! (2>i (j-a ^jjJjj^II (Jill jjlllx j ^jjJjj^all dll jjllll tdli^jl 'ijall (jdn. icliijjlliVI 

. y = 100 /nL^?^ J 

(iljLjjj (jdll (_^Laii/(j>>A^ (jjjjjl Vi\\ jjjkal j-all yjlijjjj^)j]l ^jjlui^aill ^jjj]jlatA]l (■ _ i 3 Si - 1 

I ^ >■% .a-^. 1 

cdl jjliyi •ijl _jd j liL^jlljall (_paA^. (jjj (Jc-lilll aJjIxa (. _ I'i^l- 2 
(Jc-lilll li& aJjIxaI Jjslj-a]! (jjl jaJI dulii L. lut^.1 - 3 
.AdldjVI aJI^JI ^ q . J&UjJI c i nti^l - 4 

?A^q‘i elalil ^3 (iLjjliijyi <JfLdi sLaJil ^3 jjialli aIasJI <Ja - 5 

:c^ 

pKa, (HCOOH/HCOO ) = 3,8 
pKa 2 (cH 3 COOH / CH^COO “) = 4,7 

(iU)3,5) ^UltoWt- 

P 1 _ 2 

\l _jj^ali*Jl (j-® lMI ■A ‘‘mall AjjIj^}^ 1I S^jl^ll 

J A " \<M\ Adbj^l 

E 1_ C Alajlla j E = 100V ^ - 

J-, A lag a A-ii^l«^l 

M R .C = 0,5//F 4^ - 

| . r = io kn - 

m ,k<h^- 

. ^IjaII ojta Jjlij diiaj ( 1 'j £-da j]| < _ 5 ic. k Al^®Jl ^daj I f = Q s A h^lll ^3 
;J< dll j c _ il£j [ j n ^ (j^ 3 -J&jjj (_5-^l Ajldalilll aIjiIxaII <j! 1 ** '.'**'' /I— 1 


cdl^jil AaIj^II A la^ll ^ AjjIjIIj jdLi r cIuIaII ji dliiil /(-_ 


1 



.u ab =E( 1-e t ) j A AJbl*-ail <_K -2 

. Uab = E(l-e z ) ^ J' -3 

m(Jg Wl<al\ L-ljLLal! JaaJ! £-a iAj-a]l Aic. ^ Wl<a\\ (jjiLa-all Aiakj ( _ 5 Jjl-l^j QIC. 

y^r'iVnj.n IjLa .l-l> ^ n-oj t ^«^C- j £ 2 =$r i t l =T tllUaaill ^ Uab JJ *•. U«^l -4 


(U* 4) ^lUllo^l 

Sjailal! Ajjljjjal! jAljiall qa jjj£ -i-ic. t_L^ajj — + a • X = /3 4-lLialij]! Ajjl*-all 

(It 

Utjjjyi JaLkjjjll ^jl-iLa cA£.^)jai]! ijfi j!il! ;sAj2i]I i(j-o3^ 
|La& (jji^ Q<ajj^a~A\ Jc. (JjSj LliJaljj Ajjl*-a]l (jl 

. J3 = 0 U^j x(t ) = X 0 • e~* (2) j x{t ) = ^ • (l - e* )....(l) 

a 

Aj^aLi. A j-^,a^)J A Uinl jj p ^ A^A^aJI A'iVi^ £jLa < _ 5 i c|y| \ g'iVi^ cAuj^Jua "t>J^ JajLuj dllxluil 



v(f) 4 v{t) = \,\4‘(\ — e °’ 132 ) ! 4-3^*-^ <^2a-Lallj Alaj-all AjjJabjll aJjIsla]! 

. s t (j-O^ J tn • ■S' 1 -^4 ® J-^ 0 

. ( 1 ) f&j aJjIxaI! £-a JjjUaJJ Ajjlx-al! e 

_ [L Ajjjaill e.l^j i qiqii Qj'Xi tJaC-1 _ [L A. n« i\l j (j (j-a (J£ A-aaS (jJC- /I 

a a 

;Aj]U1I Aj.H*JI Ajtiill JjiaJ y(t) <^1 A^LialiSlI <tal*-a]l (j^ sliisi /(-j 

. — + 7,58v = 8,64 

dt 

;Ajj\jjjall Sj&Ual! a^ujIjj - 2 
.(j£jul ^gS \ g V'i<a 46^)S>j| gic. A <j l)->,a\' Q Q^\ /I 

.$ Jl\ ^JiLalal! AlaaJl ^ic. q! (jjjUl! (_3f^ /^-l 

_ y 1 g jyi = 32g l g'iVi^ QA ^gA AjuoljOl! ^^3 AXaJUjja-al! - 3 

. g = 9,80 m.s 2 u^' cs^ ^ jIj-23 


2 



. f =-lc-v < _ 5 J C- 4lfla>all (ill VI (_$j3 < _ 5 Jaiu 

^jljlLalL A qlatl^ll 4_iL_ialilill ■‘Ujla-all (jl lllJjl t(JiujVI 4-^.^a ^^Lai _j_j^-<a (JLaaUjjjL /I 

.— +-v=fl-— ]•* v( t ) >UI 

d( m m ) 

.(1) 4-Ll*-all ^3 J3 j a (j^l^l-«-^ll AjSj^JI SjUxll ^IVumI /l_i 
?<LajJbua <xalj dul£ li] p <J-al*-all *Laj3 La 

.(jLluoaJI <_gi l&Lkl (■ o jail ojlA (ji (jJJ 4 <—1-1 JI>JI SJjA.j-all Aljlauall (JLaxiailj 


E=10V 



(to 2) 

(J^jaill (j;ifall <— n£jjll JjiLd S j%-all Sjl-lll AjjjIjJ (. Vlgi 

: juii 

4jj!ifLall (j^oal (1) £-dajll ^Ic. Alkali ^Jaj 

.(2) ^dajll ( _ 5 lc- (ill j Ig 1‘qVl 
‘i-y Lai | ^g L»^ ^ jl^jj&l ^jjjIj A Inxil^j 

. < ^IsIaI I gJ ijL jjj Uc (t) jjjSU JIaaII ^Lill 
(Jiij a l^ll <ial j-all f o = 0^ A l3^>lll ^gi Jj>»ilH i-lJJ 
.(2) £da _jll ^glc. 


,U C (en V) 



dll jl jjAVI Ajuuj (j-saalij ^).,u.-.3j (j^-aJ (. <if\ - 1 
.SjLjjVU ^jj-il! Aad A^aja (jjc. - 2 
.S^jljxll LagJ jj«ill Ajd j ^gjlill jj'ill (jl j-iic-l 1 Vi^<aj li& - 3 

.^iL-all l&UaC.i ^gdll A^ajqll £-a Igjjlii J A V'i^^all Q 4j*_uill *Laj3 ^‘iVntil 

. ;r 2 « 10 lyr^ 

. (LI* 04 ^yio^l 


3 



i 633 nm ^ djl=> ‘ jj^' c> ^J^ 3 J Aa.jj 

.lmmjj^'^j^ J^ 3 .a * jJaa 

" Q ■> ^ L.3 1 > jj |^ J lull 1 *\ *\ If*-- AjUjl—Uil 1 ^ ^ L- ft *^1 i*>1 a\ 1 ft^ ^l L.W 1 ^ L ^ L-V. ^ ^ 1 ^ i*l 1 ^ i ' ^\ ' _ ^ 

.2,0 mm ft 
. 0,080 mm /s- 1 

^ajaII (Jjia t^!^}3u2/U Ajj^^all A»‘<Ll\ Q (_£^}&Ua]l ^iaal! yJJ iaJjJ Af£/l*J! JaC-S f\- 2 

. a ‘dLJI a j A 

(J _jia tAjuLaJ! (JjC- D tAjujLudll {^£- Aj^£^a1I A * k / (_pa^jxll (j^ A3^l*Jl ^cllluil /l_) 

. ^ (ilLuJ! ^jiaS j A A_a.jx]l 

. a = 0,080m s J^ 3 JULLAj / = 6,5cm (J- 3 J*^' ‘4 jj=*J /f- 3 

j 5cm <>_]j^)iilij j^LLa Z) = 4,10m AjuLoJ! (jc. .'i* i\l i" iaIc- I jj j A_^j^]| (J^Ia ^ n«^J 

.1mm Z i_y* J*-^ 

?(633nm) £-jL^al! lAJ-la. A-ajkl! £a Jjaljj <^ic- A-ajjall eOA <Ja /i_j 

?^nVn>n I jLa .A^j^ll (Jjla Aai 3 jt-o^ JL^-a ^UaC-L <-^Vi j\ -Q 


. (LI* 04 ^UIqo*!! 

^UlS (jc. Ig-i3 jj*j t^xa-aJl J <lV-i (J-AaL Cjljjjtsi ^ C-)Ul\u.^»\l ^ ^^iiajai^VI eLal! £-Lj 
( _j-a 2)JJ^ Li] I (jda^)2i]l <_5-3 Afsflaj .lie. ^n'Vt>i^VI e.La]l (J jW a ^ja ^ja /jj-v . XVI 

.JaxjJall j Sjl^aJl A^jJ 

l(jjjdLi]l d-aaL cliuia. ^\i>^i<VI pLal! (j a jlil 1 Sjjjls qa Ijjjiai! 

. (10 Volumes) 10 ^ - 

ejjjLall _ 

^jlc. <L-aL2l ollaill ^jV! A ~s . .o ^^iaall 

, (Jc-lsLil! £J^ual Ln>ij£ (JLaxlailj ( _ 5 jjajai£VI ^Lal! ^Ks‘i (Jc-lili llaS-J 

-<J; ‘lJ-Nti,I^VI ^Lail lilSaj AJjIxa L_u£l f\ 
.(Jjl^><a\l ! JA qa (j pa S-iLa A_ia^ c > n»^>l /l_1 

AjA^jl s^A (j^Uajlj ^ pLall SjLa L. h«^J c^^aHl! J AjlatluiVL /-a. 

L>° 

. cr L^u£VI pLal! (JJC- /j 

|6^jjlsoa]! AAj^jlaj ( _gjja. juj^VI pLall (J _jia-a llic. -JJ 

CliUila^J qa aLjui! jj Aijjlc. j ^ii^.XVI «iLa]l Jjl^-a qa Y r = \QrnL ('~>~' 

jjLVI Jjia^ll Ioa ijA JSk . Q =0,20 mo/X 1 JJ (k + ,M n0 4 ) f JjJ' 

V 0 =17,9L jal^ill Ajaij ^ jl2 

SjjIxaI! Aila-a C J*i^l/I 

?ILLuj Aj^uia^all A Ajqjl ^-a <_Ja frLall (J a ^jA La /l_J 

?(JjW<a\l ^3 Ajj'i^aII AJV-ill cJa /— ^. 


4 



<lVcl! (Jgjiivi ( _ 5 ic. (Jasu cliia. (jl£-a ^ 4lLui Sca] AijLuJI S jjjISJ! li£jli -III 

CIjUsua^jj (Jjia-a (JIaxIjoIj j Sjj£^a]I Sjjal! ^ C*J (J jI^aII UjjIc- 

. 14,5 mL <Jaaj ^pUl ^a-aJl (jl^3 <1 ^jJjuiIj _jj]| 

>«^V' C-Ldil (d^Sl <_Ja/I 

?Cjb jl^A ^ . n>uX VI eLall Sjjjli J IcIa] /l_1 

0 2 /H 2 0 2 j MnO' 4 /Mn 2+ :u^^' 
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rfH$k r^5%k nS&k r^hftk 
r|®t!k rpsa^HjP 
®Miaj^3ipi/^ciCNi ^ 

0IO?O4:jy3t T ^ e^®/S^I0®:3KII|=k 

.(l\|©Z,5) : cplj £38 

:tAEf y3^d|LJd|+ LJJz.o io 2 mot I H2 Ado IfSsifK'lalpT A^fclffi©^TLj 
yrp_jJi?$Ar l/KJAq&I^O^Ar !f KJAlfeijl 3vfai£U ctz l4| dP(r|Sjr LJ <£ 

. v = 100 mL Npo yADiSi H2/A[ off 

|| atfoLjSp: HjW cli L^^^5^|LMpa$L^Q5[ Uf L#pa#yfp- 1 

. II #K#Jf U d* A II ^§d| U ce (fifejB 
ir d2 LjhyT <&S</hmWffl.</-2$$ L£ Laad|t^if f +!pz#yf|©2 

.i^^^rA||dPia&i| 
.ilf!|y3g[DZfAl|Lf|Aif ICKBfyt dD- 3 
. J K^lf yZf^D^puf+Ks!/ C6y, , y2#q;* yTdD-4 
tr#^clj^Pf 0501 GWjfUf LT ctt y+TkljCB|fif C62AXI E% yNj- 5 

:I Ceo 

pKa, (HCOOH / HCOO ) = 3,8 
pKa , (CH .COOH CH .COO ) = 4,7 

(rp©3) AfflfcJ cgjft 

ST (£/ LjJz 1- ftTlf OTItfdpiJf&nf!/ LSffTf Lftkc 
,+0iliaBf!fNJI&fB&£ = ioov K'Nafa&mpAdz 

,C = 0,5//F +$dz 

./? = 10&Q 'lN$#z 
.ktlpfe 

M .pAJ|l2|f)SI|(^ d»h$l) ydAfT B&Ilfh^ytf LJJ = Os tUallfZE 
:ytTKgy^fc, ku,=u lB LflrfflSKCftf I I !f£d| LpCI®TD I 

r-^+u r =E PD RC • < ^-+u =E 
dt dt 

. t = RC :l & 

.(SI) KfoADB^ftl^fOHatjf^Or ICK# LJXWy 

1 




,u c =e( i-e J -) i/SNjtl^l/tS^+lpac^yo LP|ol<-2 

.u,=E{ i-e~') Dfrt%a$t>i 141iJ|y+TCffD3 
.1 IrjlrpfafclIUR/ydWfl?! lglr$Z(^yU$+qLp^DgL£ 
IJ^[l<jt0z|fr|J2^)CPf6( (fi^Af^SrU^r ICf&iDfZE,, a^ytcfD4 

(!\f©Z) 

y(lPld^flffi$&$fafLil2fyffZ2TM± +a x = i g tac^t!picl#0 QZk 

dt 

. CBtrif of uf aafig ftdSzg; if i»ftf tiipnf : if&f 

:d2jL£»Z at Plf 1 EZfflfcfar <& * Ipaclf IjtfJjLXBfttj 

A*o LrfJHMO-£(i-«-') (i) 

• A = 0 Ljjfjtg.Y it) = X, r e-‘" (2) 

tancBTiq/Av,, hf^f^feu,,, (iptad^diaj: G^ft t+aDlCIlt/ 

I LjkJ|l E^Arol/BgULjfi/tlipTtl^p+ediSl 2AMp2hJC0<£ 0*1(0 



0,10 t (s ) 


I4y|+!pa dfu^/- 1 

v(0 I off 0(0=1,14 -(l-g -5 ^) : +pfiz!J : 5|Ol<6l^l 

.5 \&f&> K&Sfldz 

.( 1 ) t^+!^|ydil^:+!pad|lj^j 
.1 + Fpi|lfcAl£&HbL^ \myAa L£lfH#L£/D 

S|Olcv(0 tipasdjyot ^fi^taQ^tspa^LpcwY 

.— + 7,58v = 8,64 
dt 

:+^^f Las^if ft j5p> - 2 
.#TC6(ipt£*aa|Hf I HZJWMfa/(!f£ 0QT> 

. L 3 Hf ca att#t E^f I kZjmjou# uMf 5 1® /y 

.V (^3Am = 32 S (E^HJC6Ltli3t= ON>t j2fjf 3 (fofcCB El^ df I3f!f - 3 
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. g = 9.80,,,., ' /N>t jSftf L#j£ediRBi!| Yd$k 

j=-k-; :iaEMtewi is|«j#||($ibufa/pi a* 

^d^|B0|tdC^+!f(ad#LpCt#iJ'3 Cf/oL|flAj£!/trf 3flod|4$(&D 

■T + -v = [i-— 1* :5 |Ol<v(f) 
dt m y m J 

.(1) 4!pad#OB/? A a LflBgffiBBolf ta&fJ\RSf/Y 
Hd$Ed2 paKDz^iK'l^Jg^ yd3d|+ c^ON^UJ 
. LJ$»!f OBtiffW noL^(!f IjWjLXl-M'- 1 yft !f 05lfAiA#+ !pad|y(^ (& 

(rp®Z) :CPl3tj jSS 

:C!(t- y+TTf C5LMY^S|cL]5lc#igf!ffl^2 frtfu 
.(2) yu-AfT IZ3| !^pEh^fl®3a^K¥LpTl (l) ytr AfT Eaipgj&yuLj 
+$d£CeULflruu,) \ LJIr#yrt Lpahajlzjal^ tOLf/hJ 

„ -3-y+Tlf 

.(2) ytf AfT H2 !p$y| L} Oa[D£[$d| = o, tDaQfZBydr|^Tp® 


P=1 nv 



HJBf yuP IC| 2 j 2 R|rt^ f pi§3$ 1 

,l«fu! 3Sf)fN]Dt#L^-2 
.I2<&f I i.03 aflflf Mp Aoflf 2% LJH0^(%fl^jlj- 3 
■y+T!fT EEMj^er cpd$f yd 2 @ppA+$dBE +4 If+dqpJNftfil/ 

.^*io :l ca< 


(IvfBB )SjftJjga 


3 



qs}| ipz HZ$Ag U>33nm 06<E(jn&lf fV ilztyzkl Lfiizffi tcfc MJ& 

Amn,&^lC&3 3^P?M..a Ij 30p 

:A\lja IjaUp^C^ LJefetTCflfl EZ^dlia^&HPfcufT IJ2D- 1 

. 2 , 0 mm /D 
.0,080mm /Y 

yAj ii^zly! ta+2d#tz|®Z T 2IS^!f 3C|!f L^niU€f:a^tpSz!J : ce[7D2 

.a ||ip|aGpAi tifd| 
iiTCfl/L^D fzHflJTCflfi HZa*ad|+z|lfiZir 2z!f Lflnipy/Nillf/Y 

.a nwaapAi )r|A#y&s 

. a - 0,080m lj3Up|| (&= 6,5 cm IT Sf I HZtfpj Ul^nRyuTP /D3 

A 5cm y$|flnl(pcl2) = 4,10m ITtfj 1^ f^LjrdI|J§/. InA#yA3ytdD 

,1mm Y$|ftlI(fclZf life!/ 

1^633 nm) yKf !/ (®d ag 1 tc^j ydi pd szc^/ijwjyNj/y 

.+ nAJIyAJK^H^ytqf 

. (N|©0 J:2 YKttJ SB 

Cf^Dp L£ (^a®U^(^!ObyctifelC)a^&IC(^ !f CB 04 I tQf C0| YtBb 

LjJi^tgUf LfLHTTf CEI^ft? 041 +Lf (S|yAaiiil2R LjdS EEp Lff *Uf 

.cguif Ai2(aj!f4nap> 

: L0«f L^Upf yd*:IJ0$D *Cf (M^m I ISAjpl Lfia^fTf 

.(10 Volumes) D^O 10 MCtgjt fDCfMz - 

.pE^gdfiBiaaatlJSJf: - 

.I24s#i aZIIB^tp^lfi GHbCffd#! lAjftlOftftcfT L02>|aTOZ 
.yaify^ftOf A= LflO hf y(4t (gfl4t *Qf <3s£ || ^yagcJ&iMftz I 

.a4t+0fQ^||^:t!f(3dy^D/D 
. yAa%fWjLfl2ft Lfli Wjfc LM *Uf Cfl^Lpfiiifflfyt dUY 
IjtfJjS uQl^Q^CRf 0141 *Uf C£5| Lpfifid^yt cfDIpf&f y^frjhi IHMu r| 

. .LM+Qfq^LfiiffiW 
. Cbjjt +Uf dM|yAE02<|3<L£ /f) 

: iadad|t |fiOTCl4|+0f yAaiz^CE^ - II 

IC#^^Aaiiq#hN^Aa4|+Cfd^|yA^i.^„=i0mL OpC^PD 
yAaafJWjLjl2 (bT d|Q>p!f L$5. c 0 = o.zomoix 1 lj2_40<(ir,M«o;) D^lE&f 

. V 0 = 17, 9L /Nja^iqLjsABzstf 

■yl (3f l2d0d|y3g:Lp ia3ri|l4^!f I!^|yf|qZD 
I lA ad|! dlf yda $45y Njt 04 i (Of (S| y/C02#3</N02y 
tyAa^aafafc06i2&#i Hz bGffd^t iCftf gsiof o^nj/u n 
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% 

% 

y 2 


% 

% 

% 

% 


y 4 

% 


(H*Ji 5 ) LiNjEDfDlf 

;L«^J (jUaaljAl! (jlljL^aill (jUIjIjlaI! - \ 
CH^COOH ( aq ) = CH^COO ( aq ) + H + (aq) 

HCOOH (aq) = HCOO (aq) + H + (aq ) 

Lfj$iufj pefAr || $$$ ir d± Ljhyzg^ t ipidi h^t ol} 2 

: L 0 g Uf LjRpa#| 

CH 3 COO ~ (aq) + HCOOH (aq) = HCOO (aq) + CH^COOH (aq) 


L^Kltf -3 


Ka l (HCOOH/HCOO~) 10 ' 
Ka 2 ( CH^COOH / CH,COO ) 10 ; 

*=H £= 7 , 9 

i<r’- 7 


2 „ 


2 ,., = 


:t®RUf t !<g!f 06y3^ 2t+ -4 

[tfCO<r| [c/^COOff], 


[CZ/jCOO'i • 

[hcooh], 

f 2,0 Xl0‘ 2 ^ 


^2,0x10 M 

V J 


v V J 

f 2,0x10" 2A 


^2,0x10 2 ^1 

V J 


v V J 


jddpaffitp !gfpoALj:J% ICWSAoLyZ^ ^ =|= Ortfg: q, , < k - 5 


(tqbjs ):l flFDplffi 

:0/Al| l^&KpAtfyd# L^SdSjROK.Dl 

% M c +U R -E = 0 

u c +Ri -E =0^u c +Ri =E 

I = djh =c ±v 

dt dt J 

,, , u c+ RC ■ d ^ = E :NJjA 

Va I <* r. 

r = /?c :ytr^hA 

% u c +t-^- = e : 06 f& 

% L^yAjZaUf i fo Lpjdiqf(fef)6 r = *c LpStfOf t dDrZgf + !f*k# L#fo. y 

.tspa^Ljjaqgf 2 auqf 
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:t r|<R!f Ij^jl !gyA[ Adi CQzd 

. [«] =[(/]•[/]-■ :LCfnLpt/ = /;./ cSELfl^L^z 
,[c]=[/]. [r]. [£/]-' :LJ?nLp=c tpuz!j : LJ}&- 

dt 

[«7M*].[c]-[r] : LP-JeJ\RI| Lj 

.* aqfefefloAf acftgA Lite/ fEhiuj -=at#|!(S 

u c =E(\-e r ) .2 

f = T e ' :L & 

:fr|LpdD^f+!f(icl|OBLr 


r • — e T \ + E-E-e T = E 


% 

% 

y 4 

% 

% 

% 

y 2 

% 


f u AB (y) 



(Sjyo^lJdD^+!^5|o6 Mf =£(i-^) :Lfe 
CUfol Wv+T .IB 
I (^yOqfoqL$flcDg 
Y 2C(fi| OP!/ yd WK I #Z 


u h =E 
t H = t = RC 

: L|5 

u „ = 100V 
= 5,0x10 3 s 

m c = E( l-e -) + p0H|f L/lzl 
m c = 0 :f = 0 (fi!z- 

m c = 0,63£ = 63^ :f, = r(fi!Z- 
u c =0,993E =99,W :t, =5r (filZ - 


. £ = ioovA±jOrpjw . :r ->oo dz- 

(^cqbL/1^3% aES^d|+ ItjT LJBr = /?clCh0fT ^oL/gyuP Lj 

.+$0!/ (B^L/li9 0 /o2ABjPk(^qrr LJEIL =5rL/£yuP NJjA+cftf!/ 


: ( ipdi) K|HfCrpj|F 

x(()i.(i-e- a ) +!p^ydz(#)=U4-[i-c"®^1 Pf^|+|^dzO 


Yi 


.a = -^—jP- = 1,14 :J\Rg 

0,132 a J ^ 

t^i/yditi^w^tiysLjeij^jzdYa^i^iaSoBfi-P^l potf 
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. m.s ~ l TDZ2t!/L^^h£8Rd(tf^A 

:Y^LflidD^+!padz/0 ONjv(r)= 1,14(1-/^] *!pa#.y 


% 

% 

% 

% 

% 


% 

y 4 


% 

% 

% 

% 

% 


. — + 7,58v = 8, 
dt 


dx n 

— + a ■ x = B 
dt 

*+a v = /J llTUov 

dr 

p = 1,14a T = 1,14^ a = 7,58 : Lj=! 
a 

P = 1,14 x 7,58 = 8,64 :LJ? 

i,64 l<&d| tafef I !gyx L$j#^ a LT &fto 


.<&f Nj'S^j ttf 6u aCf yna# csiatf aft /5fxi^+ a% .te 
iCNjiaffl KZ|KJ#aA!f 
.yiQfAjL^jAcWptf (fi^lrj£p = m J <ffi- 
.1 Sif AO/Optf (g$uj£| -2 fftESDz^)- 

.1 EBfAjL^jfAa^rf (^j£F ll^ibLf a^p- 

p 

'£F„ l =p + f + i=m-^ G : Olljf LJ^4.J^Up5 d53tuY 
. p - f -k = m a :yii^Ai.j^|0!^!fij : 2Ajd|I EZ3ftu&> 
ifrLJteJ^ta&fC&r A/LglT&Itt&CB 

, 1 / 6?V 

m- g-k-v- p-V - g=m 

dt 

g-(m-p-V)-k-v = ^ 

ijvftgml EZ!pad|6ED+<$hA 

dv k f 1 p-V) 

~ + — V= 1 . g 

dt m ^ m ) 

: friLJJ^ + a •* = p \ !pzd| ydi | K^lf + !pzd|+ 1 ffi&fey 

dt 

a=- A /» = fl-£±L 

p-v = 0 :Lj£U,T=o+d5fzd£ p£2Dz!£>ICl!g'jtg.lJJ 

/j=9,80m.s~ 2 :N$/; = g :LpTfy = (!-£).* :NflA 
3 * g * 9,80m.s 2 :l*A =8,64m.5 2 LP^-+7,58v=8,64 l!p0d^C6LXJuLj 

:(^praM OSJ LJ^al/OBI 

7r = m-{g - p) = 3,1 x\0 2 N 
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: ( rp®Z> UtWfBi 

yfT I HZp&JyA* & y^TADEffipftcftpcIII !gf^ !f f p%na> 1 

.yAi yz^ib8(2o 

5T - 100ms : LTL0f>LHiXluLf2 

.t = 20 ms :2^NJ5t#:N0& 

T = T 0 =2 tt-JUc : L&i&aftf MJ3 t#I 4-MOptf Sflftf - 3 

t 2 = 4x 2 -l-c :LJJ D 
c = — :N0& 


20xl0" 3 ) 2 

C = - — = 10x10 6 F = 10//F 

4x10x1,0 


.yfnfl HMpfier cpdflf ydilwSdic^f IjtNj 

:npirjft).3 ndEPfni 
.&3Ef2cfe 2 F*o2, 0mm aqfmii ipf/D 1 
Oftf II Blrffdil^lllf l2Nf!) UOuLj U.oso mm lj3Up|| ip^^f P? /Y 

. a IHr2ZSTy<^(gyTol< 

L^RA||ip|l lrjl£jiiz2 ^2ktii\Z2Z=Mi$U ythifZ#m 

.tTCfiiasgl E^aPUfytHfLdErgiprf pStfjcAlCfi} gfra ®|Bd|* z | \f 



e=± :CNj«^< eL$MSkQ%\Wi£yX>2 

tan 0 ~ d{rad) UB^T 0t^|2 yffCLfl^Y 


< = — :LJ5 


0,080x10 3 x 6,5x10 2 


2 = g :PlLjJ|^!/tffiz!/LtlZD3 

= 6,34xl0~ 7 m ! ] pa / 5 coed 
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rpftft r 0 * 5 ^t npSt&k r^hftk 




ekigo 3 :j^ 3 t 


r^a^p: f]$k 


. (I\|©K4) :iptj S3B 

.ydf 1^2$ ti 002 NJ2 <gT yfl? A#df U d* l$3&tfG£ 2 festyi j| U di 

1 0dM"d5U c = i ,o x io" 2 moi.L- 1 a#2ltf T t#df U cU yABtLJizomz. ! „h !j= Z 4Lj 

.2,9 tdfffl !g pH !/ 

LflnyT (Sif I qfBU cti 003#!/ yA^ffiffld^lyZ^ L£ I2tal|t!f(^ypp - 1 
. y2# CELflBPf jvft$ J Ds£Mj^ IT cffif 

.5 K^!| y3|tf Cpp: Qofr| anDjfydff U d2 IfKJlt ddp!LJZ - 2 

. (raa4+up raa^orijf ^tmyAcafiE0% aA#2#0tf l£ - 3 
. (^Np<t^J^/Ay2i^E0%[WL^ -4 

( hco 2 h / hco ;) :I (fWcBt^ICfefc 

(rp^BZ,75 ):/Eftj £3® 

. Si I^ZilEgydf i/ tfjjjz 1- y+T!/ L^zjzNjyfTIo 

I HU MEffjtNjOII^. ^tl4SdiCWSMt|T uftfz 
yX f^t(W(tU|lJjlCMbli^D pdDiiD|3S^dz 
-1-J^ 1 LJ>gcftu, = 170 * r^ixzrpii 2PUf r^BOhj 

_.+^®ai®ftp+ac(hispD 

/ LjfiJ + lUfMjlz]!/ \ !G§? 2^2dzi ySSdjjyojl; Rl BZ/A[ olfliYT; (Iljzdr^fcOep) 

:- 2 - y^TTf LjSpOByXt^A 

*(om) -II ^gaaifplSicizjsrljft+aD yNft^/yat fp ESJefef - 1 

lajzrlpEPfJf 2% yflzfMjf Kpfef LflifcfA LJl^n/D2 


GO Ur 0 = -Lj” • 

2/r\k 

tejzrlf jhrlj O^cAflf tcflbONj(fil?y 
. * 4 l43c^ IChSS+dqbJMll X/n 



. jc (t ) =Z m .cos (J^+p 0 j yfn/LflfJNjar^l Iqkpapjtlpadl-S 

. £„=£ I + £ p +ffiz!(g*#^iia^ E, t$£t|*5!f2 2zl</y 
.+ ## (^#Yl cf Diz x. A 4 1 iQftajarlf Jtyj + #d!gad|t p&f \3& YCfD 

. x=o yt&lffiiSciat^^ [Jiilf tsi ! 4$fH!f tcqafJSR^f/n 

(fs|©Z,25) Pint J &sb 

LJPoL^L^q L|.fifA5rdf to y/O I H$ct^L#y|(^tc0(<#4nAI|LpLr 3^j I 

. LtSfdlfcipzhiJ! 

.2 2D# fl? I (gzlfjl !gtr|Ad|yifPI< 
.(Efi^jtGferp: fMAy(^Ayd|+iaa fEhir|Ad|ljtNj2n^ 

. r„#f)+®cf)0NjLj5ia^f 
.yhri/JWjy/^I EZStfu! r3^tZ^ALi^5Td|yha(DZ yAJ+lUfhy l3fefr|AD 
. r3^(^^j+Dil^li:Qfl]ldw|tc^+nASK'l^jt5-2 
. xtpA#yA3l !gT AfRt^dM^JJWjyuP 2Tf^ 
y&SI HZtfjrffpzg; A2tnA#yA5Q-+^!/+n^^L^puz!/LJ5yf|nD 

. !■ yhtff 

I HZt+zidl^^^ltc^tnA#^^? / A /; LjMJSfcCKft puz?f OiLj- 3 

. r 0 =nxr :td®| pSprdlylill/yAj 
»nAd|ljtNjQ3;zL£ <| 

l yA!^Pl|ihx+r|Aij:yA3°j4 c - j <Jj^' uJiyJ gjiss yiuli ^ jisj -4 

. poprdf yhuIDZ 

.(JfaJI l^ya Aiaaj _jl jli&l A£.jjoi j A^aAVi<a\l A£.^di (j4J (jjls - 5 

. (M<E® ):M5ftj £31 

C 4 ^ <ss* «>> j* «, =«,» a&tf 2&ktt J2fh3 3- y+T|f CSOr AJfyWcqa 

, R (jjlLLaia (jjlLajlLa £-a (JjjaLaull A 

.+£3&^d|LTLjJfl=®H^3lpdz(2) ytrAf I 0Zp#ytrAtfpp 05 


I ur^E—^ 

— ajsR^f H>|3 ycf A<LJdii2 (| Ljh> 1 


I Wlyaf fcU'2#TflOht# 

v—G\r ( 1 rh 


ui n* 

— yrfO_tli!p$ydfdi^ : yn62^ -2 

LJ 

|, CK&I igldll HZ/A[ af 


_J B „aA^IC^fty«#-4-ytT!f 

-3-J^ll 

t>i L^f+!Ufhi^d|OSDLflro 


2 



u(V) 





t(ms ) 


tZ2Q]Pt$ K-<aE? 3 

ij^RijAas^cffifB^ ipr lacfgffo 

(^i ooc^ t aoa^ t ! fdd# Lpciwy 

:#Tlf Lfl£)Nj,,a&f 


„ dt T c 

icppiufhi L^/ichEfiaSypp 

.laip/ar <$+,*&*/ 
+ ^ ! + (N2r|ftf + + <#f (iit[jf\JiJZ -4 

. R=5,okn :Lpefe2:t^d| 


(NjffiB ):5gKkJ 


^j>»,a^ <Jjia-a Liaj j.13 <ia ( 20 Cm 3 ) ^ *> ^ ( NH , ) J^Laull jlil ( S 0 ) LLLa Vj^«a * 

^ju c (j^jl ^)j»'ij i t_Lujl_La c (_j-a dj|^)Ia3 (l.Ox 10" 2 mol/L) ^Lal! 

jjLo 25°C ^ j-aSI U& jla pH jW- JLa*iujlj ‘ ^ > >>^1 1 qa (si) t-iLuj 

(-5- )t <L>i*all ^^g-kia^aJI ^-y-s <UVAj pH ■!! till joij ^ Wi<a ^jJc- 1 SjjIxaII 

jrJulall (Jc-lsoll (jc- o^>J*-aJI ‘LLUai^JI Aj-iLuall c - 651 - 1 
.? d^LJl ^Ua^l Jjaull 
. 25 °C ^ ( s 0 ) J iji^ll pH g^l -2 

# ? <iakj CjUjI^. 1 0m*jj| -3 

?(S 0 ) gJlluVI ^jaSI j& J^l ^ijloil -4 

, jjLiillj 4_L^aLaJI A^Lnl] Aialj-21 pKa ^1 4-ajS ^Iljluil -5 

(JjLoill (JjjViM Auj^l]| S^jlauall l. imllall L-Lucl^ll La -6 
; jLikVI (*--a AjIUII (. Qii qa 


L jpSfrg. 

Lp&ym 

522/ 

2T* 

3.1 - 4.4 

8.2 - 9.5 

6.2 - 7.6 

Ujlll (jLa-a 



3 




(jjjLull uj^ 

(N>©2)4) :gf&j 

;LagJ (jtxasl (jUn St.^>'i\' (jlaljlatAl! ,1 
HCOOH(aq ) = HCOO {aq) + H + ( aq ) 

H 2 0(l ) + H + (aq) = H,0 + (aq) 

HC00H(aq)+H 2 0(l) = HCOO (aq) + H 3 0 + (aq) :ONjyZ^+!padz 

:(SljyZ(gf 0BL^2Cfd|L^^Sf 

HCOOH (aq) / HCOO (aq) 

H 2 0 + (aq) / H 2 0(l) 


n(HCOOH) = CV = 1,0 x 1 0‘ 2 x 1 0,0 x 1 (T 3 = 1,0 x 1 0^ mol 



fSk. ill 

HCOOH (aq ) + H 2 

0(1) = HCOO (aq)+ H 3 0 + (aq) 


0 

1,0x10^ mol 

Sijjftj 

0 

0 


X 

1,0x10 4 mol-x 

Sijjlb 

X 

X 


*/ 

1,0x10 ~ A mol-x f 


*f 



x f = x max = 1,0x10 4 mol :<jj^ cs^% 


[h 2 0 + \ =\0~ ph =10“ 2 ’ 9 =1,3x1 0 “ 3 mol : yA?©EP^ [$j£f. 3 

:QN!fW-4 

.x f = [h 2 0 + ]xV = 1,3 xlO" 3 x 10,0 xio -3 =l,3xl0" 5 mo/ 

.(lflxio-* moi) yZ(g)Dd2Z0f W LJizgT TON) ®Jgf IfN. 

. p^dij§A\ljI &f^|yAjftf 


• r = 5: = i^ = 0 ' 13 : LJ^ONjMtf qpa 1 1 ItpLj 
.d^ydici^ycW U dB Ltlzi / urffcBJWft 





(r&BVS) S3H 

Va 

.a^lwSfy&P tRCflC^hi^ \f Lp pctfid2^ .1 

Vi 

Vi 

(+ 40r#S aq If y\ yiw T„ = 2 * J| : ONjaptf 24fJf \2S& .Cl 

T,= 0,6s : LjiflJlzY 

Va 

r„ = 2 J"T =. r 0 2 =4* 2 ™ :+l45d#ICKS£n 

V k k 

Va 

.k = 47T 2 ■^ t = 4k 2 ^-^- = \8,6N.m l N£j^\ 

(o,6) 2 w 

Va 

.x m = 2,0cm : L0!^Lflz<J3 

Va 

* = x m U = o(eiz|| dip A 

Va 

X m = X m • cos <p 0 => cos <p 0 = 1 ; Nf) A 

Va 

<Po=° ; Lfc 

Vi 

E = ^m-v 2 +^k-x 2 -Y 

Va 

E = c te :(LpdSfcl2$; +=f0a!j) 

Va 

1 2 

Va 

“ 2 m 


E = -jx 18,6 x (2,0 x 10 -2 ) 2 =3,72xlO J 7 

Va 

tEiftp^CffRAtaiMI^t. L#;U = oy<&#l3z)!f2d2^n 


:yif Ad||| HzilD^Balf+p^f CByAft 


„ 1 , 12 E 

E — — TYl • V — s y — I 

Va 

2 V m 

1 2x3,72xl0 3 noi , 01 

v = A «0,21m.s =21cm.5 

v 0,170 

Va 


v m =x ma x x © ;ci2FO|gBD 

v m « 0,21m.,s _1 = 21cm.s~ 1 


(r|/BZ,25 ) IPWfcj aBB 

Vi 

. r„ Ifd^yuP 2i tS^dlyqBiY^Y^t+eDtiyc^anl^.l 
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Vi 

Vl 

Vi 

Va 

Vi 

Va 

Va 


D = 2L = v -T 0 ^T 0 = — 
v 

v = — => A = v-T .2 

T 

. L2| H din&»!(Sf lj^NjC52d| 5 H^.3 

T 0 =n-T :0$J .4 
a = ^ :NjjA 2 ± = n T :L pD 

yhDi/LtliqLi+ad+ZSt I^I^UIR<S+zg: 2Tftg.5 

\tiw\ ajsflSyjfyHiql i=f£a I Aljfc y\te}f.\^o 2S$ ISgfclz 


.JdJ^dz 

:(NjieB .) iflaj 

fl^df OffiU Ujl#y5l fcl E^AraD-ZL 

1/2 .UU)LT SOcfc +0| yi yT AcA A + 0 | li02^i!/ pcfE^T >^6 

.f OffiO L|rti2lAftf LJlXJu LJiDl^ I lgL}| Yt 0-2 

i /2 .KXfo! +hlt HiXD ytrflfi BHifWfytr Ak^Ltrr YnodcftgA 
^hiWDUhc^if sja HSI^f IJg O^lfd^OjytrAjI !g|| !^fEhi!p$y|l§ 

.aStfl Ujkj^att ft (2) ytrAf I EZ!Wy|l^l2T(&J| \k 


V 2 

Va 

Va 

Va 

Vi 

V* 


V* 


iprLftkAUiIAfil+lqn/f pti£UI$d|32^<$?/E>3 

.twf i=^a^ 

.tcfiftiaz /.oaf ZoLj4 oa#L£i^da&)0|4a!f ijtqRjf ljs 

««+«„+«» -o :y^Lj]K^yd?L^5a«S»W 


u c + 2 R ■ 1 
du r 1 

-A U , 

dt 2RC 


,=R-i :tl^MKLf(IpapA 

= 0 :LJ§l)w AB = Me :Lp &A 
=0 :LJ$U;=^=c^ :L£ 

™ dt dt * 


.t = 2r c :+ a* 


,t = T tLOipei^2tod|q6ip#fl?a^l \q[!&±<3%-4 

.(LffnD0^tf^y®^(S^) r ~ 22m.5 : L^Ljjqi^ 

r = 2 i? • c => c = — :(E$i A 


V2 

V4 


c = 


22xl0~ 3 

2x5xl0 3 


= 2 , 2 x 10 ~ 6 F = 2 , 2 juF LJ§ 

:(Nj@Z)5daj cj& 


NH 3 +H 3 (T = Mf 4 + + 3^1** - 1 

pH=l 1 ; v =0 ft?: LjS£L0z2 
v = 40cm 3 , pH □ 4,5 : a^tqLj%of-3 
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Vi 

:(E$)yWP?:^^Cf2#a<-4 

Vl 

c a v a = c b v b 

1 

= 10 x 40 = 002mo i/i 
20 

:a5^2TL}qLfl?<E$)-5- #71/ L*j&(SjfDpka u!fl#-5 

Vi 

pH = />*. «/ i 9,3 

t#T AwO^^^y^dlfl /NjYl(EtJ|2T^-6 

.a^tqL^js&cfpH 
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> 41 - ^ >> 

tj ^>^11^^11 Ai=Lsvii v^h > )-*■$ 

-<£)lZLl 04 : ‘^4“W : oU^^l- 

s.L*-^J'j s.b J- aJ' 3 ilo (j jLwM 


. (LI* 2,5 ) : 

r A_illHSI (JjlLa^l! ^j<a (J£ 2,0x10 2 mol (^g-ic’ CjV^aII (_gjU.> iLa 1 LjlA Jjiaj 

(Jji.^t-> 1' <_j-o Cljl jjliiix j dll^jljjJ t iiL^j\“n<all |_uoa^ t tiljjjljjy I 

• F = lOOmZ A Jjla>x ^^ic. 

t*ljLLi (jiill (_yi\->J\ / (_ya. yj\ut nil ^jjjkal^Al! ^jjliij^aj]! ^jAiLlx-al! L-U^l — 1 

. uSLjitijy I (jJa<4^ j iiL^jl‘n.41 axa. I ^ j3 

. ilil jjllVI -i^)ljj>i J iiLjjlj-La]| Jjj (Jc-lijll aJjIax (. - '“'51 —7 

. (Jc-lajl! I j& aJjI*-<J dulj c _ u^i — 3 

.AjjIJjjVI A-ll-aJI ^ Q rj (Jc-lajl! ^joi£ L-Loi^i — 4 
0 Laj| ^1 i^Ljjljjyi (J£joU oIaj! ^3 jjiaJJ aIa^JI (Ja — 5 

: 

pKa t (HCOOH / HCOO ) = 3,8 
pKa 2 (CH 3 COOH / CH 3 COO ” ) = 4,7 


(iL*3,5) 



^^aljxJ! (_JjIL«J! (J^nill 4 "m<ftll AjjIj^^I! (jjSjij 

:aJU]I AjIjj^I 

AjxjULg j Z = 1 OOF A^^-s. a\I AjjL^^I! AjjS .il^x — 
. aIa^x <AL\ 

• C = 0,5pF 1§jxjuo Aiii^x — 

• R = \ OkD. Ai«jlL« — 

.k — 


ejb (jjlij Fu-nj ( 1) ^jJajl! Jc. k Ai^-<J! £jJaj i t = Os A h-\lll ^3 

:(j£Ja]U L_uSj t J U AB iaJjJ <^ll AjliJalijll Abl*-<J! (j! dujl /l~ 1 


_ d U AB 
dt 


1 
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j^j t duiiiii j diiii j c_j 

• = ^l — e T ) ijA aLL u 3 1 AjLialijl! ALla-al! (J^. (J\ - 2 

• =e( l-e i ) J JjaaI! jl —3 

■ ^ Wu" L-JjtLal! -laiJ! £-a 1.14 a]! Aic. ^ Wlall (J^IaaI! ^ialaj <lakj jjJC. 

V^Truin IjLa .1.1^. !jjj£ ^ h^»J t l-a-lic- j t 2 = 5z <• t x =T ^ jJ^i]! *•. n>i^J — 4 


(Ltjki 4) =*11*11 o*>jll 

a^4xHa]l (Ja ^44^ -i-ic- L 0 ‘ J.' —— + (X • X = j6 AjliJalij]! a].iIjia]! ?CAuij 

Jal All! ^4 a 4 ^jl^La c4£.^}jai]! ta-luj]! ’(j<«3^ 

:LaA (_>sajj^aa3l ^^Ic- (JjSj LuiaLj aLIsla]! a.4A £)\ 

• p=0 ( j\^\'4x(t) = X 0 -e- at (2) J /3*0 u 1 ^ '^j *(*) = — •( l-e - *)...^) 

a 

A-ia. aj j 4 Ui.'l ji AaaslsJI AliiiS £jLa ^ tlTI l cAjIIaa aj£ Ja jiui a£^)^. ClliHail 
^As^aS! ^glc. jj 1 «aaJI ^aJ3 t O' a 3^ AlV.iJ 4 \t li» \l Ac.^)jai ■ ftLLl Aj^ali. 

•-Jm\ ^U2! 



: ^Lnl! aLIaa (J^LilLuo! — 1 

v(r) n*N i v(r) = 1,14 • (1 — e 0,132 ) : Aa^L*J! (_3^j ^ VsulL Aaa^al! 4 aLIaaI! 

. s t (Ja^I J W'S 1 ^ 0 j^La 

.(1) ^aSj aLIsla]! £a (jjjUaju aLIsla]! a.AA 
. — Aauu]! eA^.j tJaC-1 . — Ajjudjl! j oc (Ja (J£ Aa 43 (j4C- /! 

IAjJISM A4.1.i*J! AjM (jkaj v(^) a].iIjia]! (_)^£ 4il^.l a'<\l 4j^\jt^all (jl Cliijl /l_) 

. — + 7,58v = 8,64 
dt 

lAj^Lj^ja]! e^)AliaSI 4_uiljJ — 2 
.(J£jJu l^Jila tej£]l Jc. A\ j\ 
.ej£]l ^ AlLalall AlaaJI jpjAil cSf^ 3 / 4- 1 

. V I g ffl = 32 g \ iV j3 (j-a a ^A A^lj^l JjgV, ^3 4XaxlLai<a]l a — 3 
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. g = 9,80 m.s~ 2 jA ‘Luo! j.2! ^ LuilpJ! ^ jLuij 

. f =—k-v lojLxJL o^S\ ^jlc. Alilm]! oill^'WV' (_£j9 
jlaLalL AalxHall Ajluialij]! ALlx-al! <j! ciiii! t(jLuoVI Apj^ ^JjiLi jja^a (JLmlLuoL /\ 

•^ + — V = (l-^ L -^\ g : i 3^ v(i) jjiUI 
at m y m J 

.(1) ALlx-al! P j a ^jjlalx-al] A-i9^pJ! SjLxJ! 0 mjuol /l _1 
?A-aj9*ua ^joi.^u-n jl A*9lj Clul£ !j! [j (Jxlsual! Axj 9 ^A La 
.^jtiuiaJ! ^9 lA.li.1 >■ _ pj ojiil! o9A (j! (j±i cl_ 1 — 1 (Jljjuil! ^9 eJ^p.jua]l AJjlxual! (JLaxJjuolj 


E= 10 V 



(to 2) 

(J£jJaS! ^9 ^jjaaI! C - lA Jj]| (jaa i j Sj^ aSI ojl.ll! A_uj1j.1 <. 

4 oK ^\1 J-v ,’.’,! ^ 1 j ^ . >i j\\ c. A IaiaI! £uJaj 

.(2) ^Juiajl! ^gic. lillj .1*J IgJfljj 
^WiJ **o a jl jja! ^umlj a k Jjj 
.Aij^all ^jla w c (/) (JL^I ^till ^gjLul! 

(Jiij 4, h^ll Aa9l j-all t 0 = Os A_laa311 ^9 (Jjpjuojl! 1.1JJ 

.( 2 ) £Juiajll t _gic. Ll-l^all 



?j-ajl! (J^Li. tlj| jljiAVI A*juo (_pa9Lij jjjuoij j£-aJ t LlL — 1 

.ejl2£U jj.lll Api A-aj9 jjc. — 2 
• ojLxJ! (jjoL LagJ jj.ll! Api j ^ILll jj.lll jl jLjc. 1 ! i&aJ IjA — 3 
. ^jLuual! IaUsC.! ^1 A-ajall £-a Lg_j^)La j A L^,all C AajuoI! Axj 9 ^rTnml 

• 7T 2 « 10 
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. (LI* 04 ):^Wt 


C5 Ic. tpj-afr 4 633 nm £4 jail ^ 4^3* Jjla ‘ J j^l ejjJa (jx Ajtja^ A-aj^ Aa. 

• 1 mm j j^HI A-a j^. jLa ^Lj . a *>3 

* -V 3 l^ljal LudJ \ <a ^ ^ l*Ti 1 .'.'l l ^ ^ 1 1~. £^ALuj-all £^a!-L 11 1 * L * L, A > ^L^jaa ~ l — 1 

• 2, 0 mm f\ 

• 0,080mm /s_i 

(Jjia 4^ljxj!/ll Ajj^J-^l A»<Lll 0 (jjAUall jLall ^jjj iaJjJ (^l A3^l*JI -LaC-l j\ ~ 2 

. a jlafl J 2, A-^.j<all 

4 'LuiLoll' ^jc. £) AxjI! 4AajLoi 1I ^Ic. A-jj^J-^l A»<Lll / £_pa^)*JI /)A J A3^/l*JI ^MUull j L_1 

. a jlaS J 2, (J jia 

• a = 0,080m ojLa lilLa JLaxlLuAj l = 6, 5cm j^aj*ll ^glc. LiL.^ 4 A_jj?^ <J^Li. f\~ 3 
j 5cm s_iijiiij Z) = 4,10m AjuoLuiil ^jc. .IxjII ^j! ClLalc. I jj 2, Aa.^a 1I (J_jia l-Lua.) 

. 1 mm s_jj j£L j-ULa l u±z j*ll 
?(633nm) ^jL^all Iaj. 1^. A .ajqll £-a Jjaljj cs^ 4-ajal! oLa <Ja /l_i 
V^ nVutn liLa .Aa.ja 1I (Jjia A-aja j>^ (JLa^a el-Lc-L ^"nl ~>) J JJ 

. (LI* 04 ):^Ul <^11 

q C. Igja jjxj 4 ^'nIL aJV^ (J-aaJ ellljjjta ^k dAjl.^}n*ilt ^k ^ n-> > h^V I $.Lall £-Lli 
j<« ^jALaUajl! ^jjlajjaill ^ A££aj Aic. ^ m^Vl pLall (Jjia-a jll L>® (jllVull Jj~> > n^V I 

.iaiJall j ojl^aJI Aa.j.} 

: jiLltill jiilV.ill (J-aaJ & ^cLLa 4 ^ n^. > n^V 1 5. Lai! <j-a jj! 1 ojjjl-9 Ajl.\j>«*i (j® 4jj^^ 

• (10 Volumes) 10 ji ^ ij^ui^ I plx - 

. AjIj yl£-a ^ ejjjla]! hq^»3 

.ojjjliil! C. Ajj^aLall Ail laill A jjp^a]| ^jVI aJV^5I A •>■ j. (jx ^a-s.3\\ 

.(Jc.liii]| JLaxILuolj ^ j. iXy I pLal! i^Kij (Jc.laj $.!j^.U llaa - 1 

. ^gjja. juj^VI $.La!l aJjIxx 4 - ij£l /! 

.<Jjla-a]! I^A ^j-a j!il ^j-a <jj~^ ojLa A_La£ L-Loi^l ^L_l 

a^A (JpUajL ^-ajuij ^^jl! ^ n-> pLal! ojLa Au<aS (. % n n-J 4^a^aj]! (JjAaJ AjlxlLuoVlj j 

• QXS-u&^\ (>a Au-a£]! 

. ^gjja-u^V I f- 1-all Jjl~4 -4 ^jJC- j J 

:Sjjl*-all Aij^iaj ^'ij^ >>i^Vl pLall (Jjla^a l-i}C- — II 

Cllljxj-a^)J ^j-a cJjl^ <a A lajml^j Aj^jlc. j ^gjja-ui^VI pLall ^j-a =10mZ lj^i.1 

J jla^al l IjiA (j-a l i \ ^->^1 1 <jl£a . C 0 =0,20 mol.L 1 aj ( k + ,MnO A ) ^j;ijailjjj]l 

. V 0 =17,9 L JA jaissll A_Lflj ^ jLl j^VI 
o^)jLx-all All*-a 4 _ m^I j I 

?lLLuo A .'j 1 Ll ^ «all A «ajflll ^-a JjaljJJ (_Ja ?^gjja-ui£VI c.Lall (J_jla-a La /l _1 
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? (Jjt-s. JJ ■ laaj ^glc. A jjp^a]| aIVaI! jal^jJa.! aJ (Ja j ^ 

aSV^I (3iiiaj Jjj^l ^glc. (J-^su c _ ^Aul aHui SaaI AajLuiSI ojjjla]! Ij^^j III 

.Ajjliill 

CllljiAa^J (Jj\^A (jLaatluAj J ojj^AaI! S jliall xa Asu ^JAllI (JjL^aII (j-a (jiiij Ujjlfr 

• 14,5wZ _^A jSISjI! Aiafij ^a^iU! (jl^3 (jjaii aJ ^ajjjuotj^j]! 

?£^gJaJ ^a! ^J^juo ^ n'N t >i<V 1 pLal! i.^Kq~'l (_Ja^I 

^gAia^iu^VI c.Lal! J ^j^ajj liLal ^L_l 

0 2 /H 2 0 2 jMnOVMn 2+ :^l^' 
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^ I . < < < |^ ^ j j _jJ i q] |^ |^ 


tajribatybac@gmail.com 

facebook.com/tajribaty 

jijel.tk/bac 


